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[LIST] 



Function — Register memory and RAM. 



Display Response — "LSt." 

Function — List memory to output device through 
HSE-49 serial port. 

Display the contents of a range of addresses given 
by two parameters to a teletype or CRT screen. 
Data is formatted, 16 separated bytes per line, with 
the starting address of each line printed. If used 
with an Intel lec® system, the operator first uses 
ISIS-II to transfer the TTY input to the CRT output 
("COPY :TI: TO :CO:") then invokes this command 
from the keypad. Alternatively, any ISIS device or 
disk file name(:TO:, :LP:, -.FV.HRDREG.SAV, etc.) 
may be used as the destination. 

[DNLOAD] 

Display Response — "dnL." 

Function — Download memory through HSE-49 serial 
port 

Load data in hex file format through the serial input 
port. If used with Intellec® system, the operator 
first invokes this command from the keypad, then 
uses ISIS-II to transfer a disk file to the teletype 
port ("COPY : Fn:file.HEX TO :TO:"). 

The use of the checksum field for the download 
command is expanded slightly over the Intel hex 
file format standard. If the first character of the 
checksum field is a question mark ("?"), the 
checksum for that record will not be verified. This 
allows large object files produced by the assembler 
to be patched using the ISIS text editor without the 
necessity of manually recomputing the checksum 
value. 

[UPLOAD] 

Display Response - "UPL." 

Function — Upload memory through HSE-49 serial 
port. 

Output the contents of a range of addresses 
specified by the two parameters through the 
HSE-49 serial port in standard Intel hex file format. 
If used with Intellec® system, the operator first 
uses ISIS-II to transfer the TTY input to a disk file 
("COPY :TI: TO :Fn:file.HEX"), then invokes this 
command from the keypad. 

Data types allowed: 
[PROG MEM] 

Display Response — "Pr." 

Function — User program memory. 

Memory used to develop and execute user program. 
Addresses 000 through 7FF are the execution proc- 
essor's memory bank 0; 800 through FFF are 
memory bank 1. 

[REGISTER] 

Display Response — "rG." 
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Internal RAM of execution processor. Locations 
0-7 are working register bank 0; 18-1F are working 
register bank 1. Only the low-order 7 bits of an ad- 
dress are considered. 

[DATA MEM] 

Display Response — "dA." 

Function — External data memory (if installed). 

Memory accessed by execution processor "MOVX 
A,@Rr" or "MOVX @Rr,A" instructions. High-order 
4 bits may or may not be relevant, depending on 
jumpering option selected (explained in Section VII 
of this note). 

[HARD REG] 

Display Response — "Hr." 

Function — Hardware registers. 

The execution processor (EP) hardware registers 
(accumulator, timerlcounter, etc.), as well as 
several parameters for controlling HSE-49 system 
status, are accessible through this catchall 
memory space. Addresses are as follows: 

00 — EP accumulator. 

01 - EP PSW. 

Bits correspond to 8049 PSW except that bit 
3 (unused in the 8049) is used to monitor and 
alter the state of F1. Bits 2-0 correspond to 
the stack pointer value after the EP executes 
a CALL to the mini-monitor; i.e., one greater 
than when EP was running the user's pro- 
gram. 

02 — EP timerlcounter. 

03 — EP internal RAM location 00. 

(This value is also accessible through 
[REGISTER] space.) 

04 — EP program counter (low byte). 

05 — EP program counter (high nibble). 

06-07 — HSE-49 serial interface baud rate param- 
eters. Defaults to 110 baud; other rates may 
be selected by loading the values listed in 
Table 1. 

08 — HSE-49 automatic sequencing rate 

parameter. Used in [GO][AUTO STP] arid 
[GO][AUTO BRK] execution commands. 00 -* 
fastest; FF -»■ slowest. Defaults to 20H; ap- 
proximately two steps per second. 

09 — Monitor versionlrelease number (packed 

BCD). 

OA-OF — Currently unused by the monitor program. 

10-7F — Variables used by master processor (MP) 
monitor. Should not be altered by operator. 

[PROG BRK] 

Display Response — "Pb." 
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Function — User program breakpoint memory. 

Memory space used to indicate points where pro- 
gram execution should halt when running in a mode 
with breakpoints enabled ([GO][W/ BRK] and 
[GO|[AUTOBRK]). Break will occur if enabled byte is 
read as the first or last byte of a 2-byte instruction, 
or read in executing a MOVP, MOVP3, or JMPP in- 
struction. Memory is only 1 bit per location; 00 in- 
dicates continue, 01 causes a halt. Addresses 000 
through 7FF are the execution processor's memory 
bank 0; 800 through FFF are memory bank 1. 

[DATA BRK] 

Display Response — "db." 

Function — External data RAM breakpoint memory. 

Memory space used to indicate points where data 
accesses should halt when running in a mode with 
breakpoints enabled ([GO][W/ BRK] and 
[GO][AUTOBRK]). Memory is only 1 bit per location; 
00 indicates continue, 01 causes a halt. High-order 
4 bits of breakpoint address may or may not be rele- 
vant, dependent on jumpering option selected for 
the corresponding data RAM (explained in Section 
VII of this note). 

User Program Execution Control Group 

Commands: 
[GO] 

Display Response — "Go." 

Function — Begin execution. 

If a parameter is given as part of the command 
string, execution will begin at that address. Other- 
wise, the EP program counter (hardware registers 
04 and 05) will be used. These will contain the pro- 
gram counter from an earlier program execution 
break unless they have since been explicitly 
modified by the operator. 

If command is terminated by [END/.], the EP's F1, 
PSW and stack pointer will be cleared. If command 
string is terminated by [NEXT/,], PSW will be taken 
from the EP PSW contents (hardware register 01). 

While running the user's program, the characters 
"-run-." are written on the display. Execution may 
be halted and another command initiated by press- 
ing the appropriate command key. Execution may 
be suspended at any time in any mode by pressing 
the [END/.] key. This will cause the current value of 
the execution processor program counter and ac- 
cumulator to appear on the display in the form 
"PC.234-56". System status is saved in the 
appropriate hardware registers. At this point, or 
when an enabled breakpoint is encountered, press- 
ing the [NEXT/,] key will cause the program to con- 
tinue in the same mode as before. Any other com- 
mand may be invoked by pressing the appropriate 
command string. 

[GO/ RESET] 

Display Response — "Gr." 



Function — Go from reset state. 

EP is hardware-reset and released to execute the 
user's program from location 000H. No parameters 
are allowed. FO, F1, PSW, stack printer, memory 
bank flip-flop, etc., are cleared. 

Note that this command does not require the use of 
mini-monitors to initiate program execution. As the 
last phase of the program development cycle, the 
2114 program RAMs and address decoder may be 
removed and replaced by a ROM or EPROM part 
(not shown in schematics). This command may be 
used to start execution when the program RAM has 
been removed. No interrogation of EP status or in- 
ternal RAM may be done, nor are break or single- 
step modes allowed in this case, though the 2102A 
breakpoint RAM outputs may still be used to trigger 
a logic analyzer. 

Execution modes allowed: 
[NO BRK] 

Display Response — "nb." 

Function — Without breakpoints. 

Full-speed execution without breakpoints enabled. 
Does not affect the state of the breakpoint 
memories. 

[SING STP] 

Display Response — "SSt." 
Function — Single Step. 

Step through program one instruction at a time. 
After each instruction is executed, execution halts 
with the current value of the Execution Processor 
Program Counter and Accumulator appearing on 
the display in the form "PC.234-56". System status 
is saved in the appropriate Hardware Registers. At 
the point, [NEXT/,] will cause the program to ex- 
ecute one more instruction, or any other command 
may be invoked by pressing the appropriate com- 
mand string. Does not affect the state of the Break- 
point Memories. 

[W/ BRK] 

Display Response — "br." 

Function — With breakpoints. 

Full-speed execution with breakpoints enabled. 
When a breakpoint is encountered, execution halts 
with the current value of the execution processor 
program counter and accumulator appearing on the 
display in the form "PC.234-56". System status is 
saved in the appropriate hardware registers. At this 
point, [NEXT.,] will cause the program to continue 
until the next breakpoint is reached, or any other 
command may be invoked by pressing the ap- 
propriate command string. 

[AUTO STP] 

Display Response — "ASt." 

Function — Automatically sequence through a series 
of instructions. 
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Step through program one instruction at a time. 
After each instruction is executed, execution halts 
with the current value of the execution processor 
program counter and accumulator appearing on the 
display in the form "PC.234-56". System status is 
saved in the appropriate hardware registers. Execu- 
tion resumes after a time determined by contents 
of hardware register 08. Does not affect the state of 
the breakpoint memories. 

[AUTO BRK] 

Display Response — "Abr." 

Function — Automatically sequence between break- 
points. 

Execute a series of instructions in real time 
between breakpoints. When breakpoint is en- 
countered, halt EP temporarily while program 
counter and accumulator contents are displayed, 
then continue. Display is sustained after execution 
resumes. Does not affect the state of the break- 
point memories. 

Breakpoint Control Command Group 
Commands: 
[BJ 

Display Response — "Stb." 

Function — Breakpoint set. 

Set breakpoint for the address given. Multiple 
breakpoints may be set by entering additional ad- 
dresses, separated by the [NEXT/,] key. Command 
terminated by pressing [ENDI.]. Action taken is to 
fill the appropriate breakpoint memory locations 
with logical ones. 

[CJ 

Display Response — "CLb." 

Function — Clear breakpoint. 

Clear breakpoint for the address given. Multiple 
breakpoints may be cleared by entering additional 
addresses, separated by the [NEXT/,] key. Com- 
mand terminated by pressing [ENDI.]. Action taken 
is to fill the appropriate breakpoint memory loca- 
tions with logical zeroes. 

Data types allowed: 
[PROG MEM] 

Display Response — "Pr." 

Function — Break on program memory fetch. 

Applies command to the program breakpoint 
memory space. 

[DATA MEM] 

Display Response — "dA." 

Function — Break on data memory access. 

Applies command to the external data breakpoint 
memory space. 



System Control Command Group 
Command: 
[SYS RST] 

Display Response — "HSE-49." 

Function — System reset. 

Reset both the MP and EP and clear all breakpoints 
(requires approximately one second). CAUTION — 
If reset while EP is executing the user's program, 
the low order section of program memory (about 23 
bytes) will be altered. 



VI. SYSTEM LIMITATIONS 

In designing the HSE-49 emulator, certain compromises 
were made in an attempt to maximize the usefulness of 
the emulator while keeping the circuitry simple and in- 
expensive. As a result, the following limitations exist 
and must be taken into account when using the system. 

1. As explained in Section IV, user program execution 
is terminated (by single-stepping, breakpoints, press- 
ing the [ENDI.] key, etc.) by forcing the execution 
processor to execute a "CALL" instruction to the 
mini-monitor. This uses one level of the EP 
subroutine stack. The EP PSW reflects the value of 
the stack pointer after processing this CALL. As a 
result, the value indicated for stack depth by examin- 
ing the EP PSW (hardware register 01) is one greater 
than the depth when the break was initiated. The user 
program must not be using all eight levels of stack 
when a break is initiated or the bottom level will be 
destroyed. 

2. User program is initiated (by the [GO] command or 
when resuming execution after a breakpoint, single- 
stepping, etc.) by forcing the EP to execute an 
"RETR" instruction. This will clear the EP interrupt- 
in-progress flip-flop. If the user program allows both 
external and timer interrupts to be enabled at the 
same time, care must be taken to avoid causing a 
break while the EP is within an interrupt servicing 
routine. No limitation is placed on breakpoints or 
single-stepping in the background program because 
of this. 

3. When the user program execution is terminated (by a 
break, single-stepping, etc.) and later resumed, the 
EP timerlcounter is restored to its value when the 
break occurred (unless modified by the user). The 
prescaler, however, will have changed. Thus, up to 31 
machine cycles may be "lost" or "gained" if a break 
occurs while the timer is running. 

4. Timer interrupts occurring at the same time as an EP 
break may be ignored if the timer overflow occurs 
after breaking user program execution before the 
timer value is saved. 

5. The 8049 "RET" and "RETR" instructions are each 
1-byte, 2-cycle instructions. During the second cycle 
the byte following the return instruction is fetched 
and ignored. If a program breakpoint is set for a loca- 
tion following a "RET" or "RETR" instruction, a break 
will be initiated when the return is executed. 
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6. Breakpoints should not be placed in the last 3 bytes 
of an EP memory bank (locations 7FDH-7FFH and 
OFFDH-OFFFH). User program should not be single- 
stepped or auto-stepped through these locations. 

7. Since I/O configuration is determined by external 
hardware rather than software, I/O modes may not be 
altered while a program is executing. (See Section VII 
for further details.) 

8. The "ANL BUS,#nn" and "ORL BUS,#nn" instruc- 
tions may not be used in the user program, as exter- 
nal hardware cannot properly restore these func- 
tions. 

9. The memory bank select flag is not affected by the 
user program break sequence. Upon resuming execu- 
tion with the [GO] command this flag will remain in 
the same state as before the preceding break. The 
flag may be cleared only by executing the 
[GOIRESET] or [SYS RST) commands. 



VII. HARDWARE CONFIGURATIONS 

A number of control and status lines are available to the 
user. All are low-power Schottky TTL-compatible 
signals. 

TP1 - Unused MP input. 

TP2 - Unused MP output. 

TP3 — User program suspended. Low when EP run- 
ning user code. High when halted or running mini- 
monitors. 

TP4 — Breakpoint encountered. Normally low. High- 
level pulse generated when breakpoint passed. Useful 
for triggering logic analyzers, oscilloscopes, etc. 

TP5 & TP6 — Memory matrix mode control. Select 
program vs. data RAM, link mapping configuration, 
etc. (See Appendix B for details.) 

TP7 — Bus control. Low when MP controls common 
memory buses. High when EP controls memory 
buses. 

The HSE-49 emulator hardware is designed to allow the 
use r to reconfigure the system for a wide variety of dif- 
ferent applications by installing or removing jumper 
wires or additional components. The schematics in Ap- 
pendix A show the components needed for a variety of 
different configurations. In general, not all of the 
devices are required (or allowed) for any one configura- 
tion. The devices which are required are included in the 
following description. 

The types of options allowed are divided below into 
several general classes and subdivided into mutually- 
independent features. Within some of these features 
there are numbered, mutually exclusive configurations; 
i.e., the serial interface (if desired) may use either 



current-loop or RS-232C current buffers, but not both at 
one time. 

Standard Operating Configuration 

(Minimum system configurations — up to 4K program 
RAM; no data RAM; no serial interfaces; no execution 
processor I/O reconstruction.) 

A. Basic 2K monitor from Appendix B: 

Install resistors R4-R6 
Install transistor Q1 
Install crystals Y1-Y2 
Install capacitors C5-C38 
Install switches S1-S33 
Install displays DS1-DS8 
Install IC1-IC2 
Install RP3-RP5 
Install IC6-IC7 
Install RP8 
Install IC9 
Install IC15-IC20 
Install IC25-IC30 
Install IC34 
Install IC36-IC38 
Install A1-A2 
Install 81-82 
Install C1-C3 
Install jumpers 13-15 
Install jumpers 17-18 
Install jumper 20 

B. Expansion 2K monitor: 

Install IC14 
Remove jumper 17 

Serial Interface Buffer Selection 

A. Current loop serial interfaces (4N46s) installed for 
use with full Intellec® Model 800 development 
system TTY port. 

Install IC21-IC22 
Install resistor R1-R3 
Install jumpers 4-9 
(Remove RS-232 jumpers) 

B. RS-232C serial interfaces (MC1488 and MC1489) in- 
stalled for use with CRT as output device for data 
dumps: 

Install IC23-IC24 
Install jumpers 1-3 
Install jumpers 10-11 
(Remove current-loop jumpers) 

External Data RAM Address Decoding Scheme for Ex- 
ecution Processor 

A. Up to 16 pages of on-board external data RAM in- 
stalled for execution processor (addresses through 
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OFFFH = 4K bytes); port 2 used for addressing pages 
through 15: 

Install jumpers 21-25 
Install jumper 27 
Install A5-A8 
Install 85-88 
Install C5-C8 

B. One page of on-board external data RAM installed 
for execution processor (addresses through OFFH); 
port 2 not used for data addressing: 

Install jumper 26 
Install jumper 28 
Install A5 
Install B5 
Install C5 

Connect the outputs of IC20, pins 7, 9, 10, & 11 to 
the inputs of a 74LS21 AND gate (not shown). Con- 
nect the output to CE and CS inputs of A5-C5. 
(Note: these signals are all present at jumpers 
21-24 on the schematics.) 



Reconstructing I/O for Execution Processor 

A. Application of port 2, pins P23-P20: 

(1) Using P23-P20 for latched output data(used with 
"OUTL P2,A", "ANL P2,#data", and "ORL 
P2,#data" instructions): 

Install IC31 

(2) Using P23-P20 for interfacing to an 8243 in user's 
prototype: 

Connect D3-DO pins on IC31 socket to cor- 
responding Q3-Q0 pins. 

B. Application of execution processor BUS: 

(1) Use of BUS as latched output port ("OUTL 
BUS.A'): 

Install IC32 



All mnemonics copyrighted ©Intel Corporation 1976. 



APPENDIX A 
SCHEMATIC DIAGRAMS 
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APPENDIX B 
MONITOR LISTINGS 



ASM48 HSE49.LNK PRINK: LP :> 



ISIS- II HC5-48/UPI-41 MRCRO ASSEMBLER, V3.0 PAGE 1 

HSE-49(TM> EMULATOR MONITOR VERSION 2. 5 

LOC OBJ LINE SOURCE STATEMENT 

1 ttlACROFILE NOGEN NOCOND XREF 

2 $TITLE('M5E-49(TM) EMULRTOR MONITOR VERSION 2. S'> 

3 :■ 

4 ; +*********+«:W***tt 



5 i 

6 ; PROGRAM: HSE-4S(TM> EMULATOR MONITOR 

7 ; VERS 2. 5/789 
8; 

9 ; COPVRIGHT (C> 1979 

19 ; INTEL CORPORATION 

11 ; 3US5 BOWERS AVENUE 

1 2 ; SflNTft CLARA, CALIFORNIA 95851 



13 5 
15 ; 

16.; ABSTRACT 
17- ======= 

18 ; 

19 ; 1 H IS PROGRAM CONTAINS T H SOFTWfiRE NECLSSHRV 10 RUN THE HSE-49<TM> 

20 ; HIGH-SPEED EMULATOR FOR INTEL'S MCS-48(TM) FflMILV FWILY OF MICROCOMPUTERS. 

21 ; IHE EMULATOR PROVIDES AN ASSORTMENT Of UTLITY FUNCTDNS FOR 

22 ; DEVELOPING AND DEBUGGING 804S-BASED APPLICATIONS, INCLUDING TIE 

23 ; WILITY TO ENTCR AND MODIFV PROGRAMS IN PROGRAM RAM, 

24 ; (ITER DATA, SINGLL-STEP SECTIONS OF 11 PROGRAM.. AND EXECUTE' PROGRAMS 

25 ; RT SPEEDS Of UP TO 11 MHZ, WITH Of; WITHOUT BREAKPOINTS ENABLED. 

2G ; HE EMULATOR IS DESCRIBED IN GREATER? DEPTH IN INTEL'S APPLICATION NOTE 

27 ; AP-55, "A HIGH-SPEED EMULATOR FOR IN'IEL MCS-48(TM> HICK0C0HPU1ERS. " 

28 ; 

29 .: PROGRAM ORGANIZATION 

30 : ======= ========== 

31 ; 

32 ; THIS LISTING IS ORGRNIZED AS FOLLOWS: 

33 ; 

34 ,- INTRODUCTION AND HARDWARE OVERVIEW; 

35 .: VARIABLE DECLARATION AND DEFINITION; 

36 ; POWER- ON SYSTEM INITIALIZATION; 

37 ; KEVBODRD COMMAND PARSER AND ASSOCIATED TABLES; 

38 ; IMPLEMENTATIONS OF TNE PRIMRRY COMMANDS; 

39 ; DATA ACCESSING UTILITY SUBROUTINES USED THROUGHOUT; 

40 ; URiJOfik'D SCANNING AND OISPLRY DRIVING SUBROUTINE; 

41 ; KEVBtMRD AND DISPLAV INTERFACING UTILITIES; 

42 ; ROUTINES RND UTILITY SUBROUTINES WHICH INTERACT BETWEEN MP AND EP. 

43 ; 

44 ■ 

45 *EJECT 
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LOC OCJ LINE SOURCE STATEMENT 

4C i 

47 ■ INTRODUCTION AND HARDWARE OVERVIEW 
43 r 

50 ; THE OHJLRTOR DESIGN USES TWO MICROPROCESSORS. ONE PROCESSOR CONTROLS 

51 i SS'STEM STATUS- INTERPRETS MONITOR COMMANDS, AND COMMUNICATES 

52 ; WITH THE OUTSIDE WORLD THROUGH THE ON-BOARD KEYBOARD, DISPLAY, SERIAL 

53 ; INTERFACES, CONTROL SIGNALS, ETC. 

54 i H SECOND PROCESSOR 15 USED ID ACTUALLV 

55 ; EXECUTE TIE URR'S PROGRAM LMffi THE CONTROL OF THE FIRST. 

56 ; THESE PROCESSORS ARE REFERRED ID 

57 f THROUGHOUT THIS PROGRAM AS THE MASTER PROCESSOR (MP) AND EXECUTION 
5?- i PROCESSOR (EF) RESMCTIKLY. 

59 > 

60 ; THE PROGRAM IN THIS LISTING IS EXECUTED BY THE MASTER PROCESSOR. 
61/ FIT THE END OF THIS LISTING ARE SEVERAL SHORT "MINI-MONITOR OVERLAS'S'* 
62 ; WHICH THE EXECUTION PROCESSOR EXECUTES IVEN INTERHCT10N BETWEEN THE 
62 ; 1 WO PROCESSORS I S NECESSARY. 

64 ; 

65 i THIS PROGRAM WAS WRITTEN USING A NUMBER OF MACROS ID HANDLE lit ALLOCATION 

66 ; OF HPU. RESOURCES (WORKING REGISTERS, INTERNAL RAM, AND MP MONITOR ROM 

67 ; TOR CODE AND DRTR STORAGE). THESE MACRO DFf INITIONS ARE INCLUDED IN A FILE 
60 f NAMED "ALLOC. MAC " AND ARE PRINTED IN THIS LISTING FDR REFERENCE. 

69 ; ANOTHER SET OF MACROS IS USED TO SIMPLIFY THE ACCESSING OF VARIABLES 

79 i STORED IN INTERNAL RAM (AS OPPOSED TO W I N G REGISTERS) BY USING Ri TO 

71 i INDIRECTLY ADDRESS THE HPPROPRIHTE RAM LOCATION WHEN NECESSARY. 

72 ; THESE MACROS FIRE INCLUDED IN "MOPCOD. MAC", AND ARE ALSO PRINTED F-EM 

72 ; COMPLETE UNDERSTANDING OF TTCSE MACROS E NOT REQUPED TO UNDERSTAND THE 

74 .■ MONITOR PROPER; ALL LINES WHICH ACTUALLY PRODUCE OBJECT CODE APPEAR IN 

75 , THE LISTING ITSELF, INDENTED TWO SPACES FROM THE NORMAL TABULATION COLUMNS. 

76 ; THE ACTUAL MONITOR FTOGRRM FDR TIC EMULATOR BEGINS AT APPROXIMATELY 

77 ; SOURCE LIE NUMBER 500. 
78 

79 ; LIMES GENERATED BY MACRO EXPANSION ARE FLAGGED OS' ft PLUS SEN <"+") 

80 ; IMMEDIATELY FOLLOWING THE SOURCE LINE NUMBER. 

81 ; R NUMBER OF LINES FROM THE VARIOUS MACRO DEFINITIONS WHICH DO NOT 

82 ; PRODUCE ANV OBJECT CODE ARE PROCESSED BY TIE ASSEMBLER 

53 ; HS THESE MACROS ARE EXPANDED. WHEN THIS IS THE CASE, THESE LINES ARE 

84 ; SUPPRESSED FROM THE LIST FILE. AS A RESULT, THE LINE NUMBERS ARE 

85 ; NOT ALWAYS CONSECUTIVE WHERE A MACRO IS BEING INVOKED. 

86 ; 

87 ; NOTE: 

88 i === 

89 ; "SOURCE- LINE" REFERS TO THE DECIMAL NUMBERS LEFT OF EACH INSTRUCTION. 

99 ; RT THE END OF THE LISTING IS AN ASSEMBLY CROSS-REFERENCE TAtlE INDICATING 

31 ; TIC SEQUENTIAL SOURCE-LINE NUMBER OF ALL INSTANCES WHERE ANV VARIABLE 

92 .; IS DEFINED OR REFERENCED. THIS WILL BE OF GMAT ASSISTANCE IN 

93 ; LOCATING SPECIFIC SUBROUTINES- ETC. IN THE LISTING. 
34 ; 

95 i MNEMONICS COPYRIGHT (C) 1376 INTEL CORPORATION 

% ; 

97 REJECT 
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LOC OBJ LINE SOURCE STATEMENT 

98 t INCLUC£(:F0:RLLOC.I1flC> 

dm = 99 ?R1 SET 8 

= 108 ; 

8888 =101 ?RB8 equ e 

9801 = 162 7RB1 EQU 1 

0*02 = 183 ?RfW EQU 2 

8882 =104 ''CONST EQU 3 

0804 =185?fi EQU 4 iflCCWMinOK VHRIfiBLL TVPE 

= 18$ ; 

= 107 ;THE FOLLOWING INITIALIZES THE LINKED LIST POINTERS FOR 
= 188 ,-ThE REGISTER ALLOCATION AND DEALLOCATION ROUTINES. 
= 189 .-• 

9803 = 118 ?B0R2 SET 3 

0804 = 111 ?B8R3 KT 4 

8005 = 112 7B8R4 SET 5 

8806 = 113?B0R5 SET & 

8807 = 114 ?S0R6 SET 7 
8888 =115?B8R7 SET 

= 116 ; 

0882 = 117 ?B8PNT RT 2 

= 11C ; 

8803 = US ?B1R2 SET 3 

0884 = 120 ?B1R3 SET 4 

8805 = 121 ?B1R4 SET 5 

8806 = 122 ?E1R5 KT 6 
8007 = 123 ?B1RC SET 7 
8088 = 124 7B1R7 SET 8 

= 125 i 

8802 = 126 ?B1PNT K T 2 

= 127 ; 

0808 = 128 0RGPG8 SET 888H 

8180 = 129 ORGPGi SE1 108H 

0288 = 138 0RGPG2 SET 280H 

8280 = 131 0RGPG2 SET 208H 

8480 = 132 0RGPG4 SET 400H 

8508 = 133 0RGPG5 SET 588H 

8600 = 134 0RGPG6 SET 689H 

0780 = 135 0RGPG7 SET 788H 

= 136 ; 

= 137 EJECT 
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LOC OEM 



LINE SOURCE STflTEIf.Nl 



mi 



i:<8 

139 
140 
141 
142 
143 
144 
145 
146 
147 
14C 
143 
150 
151 
152 
153 
154 
155 

: 156 

157 
: 158 

: 159 
: 168 
: 161 

= 162 

: 162 

= 164 
: 165 

= 1G6 
: 167 

= iGC 
= 169 
= 178 

: 171 

= 172 

= 173 
= 174 
= 175 
: 176 

= 177 

: m 

-- 179 
= 189 
= 181 
= 182 
= 183 
= 194 
= 115 
= 186 



; STRRT OF RLLOCfiTION MflCROS 

t 
t 

?RSfiYE HftRO SSTIBOLj EflNK, PNTVflL 
I F fNTVfiL E'Q 8 

ERROR 2 

EXITPt 

ENDIF 

$ SRVE GEN 

SSWBOL KT R4PNTVRL 
$ RESTORE 

TBttntWPNT SET ?B*BfW6R*PNTWL 
ENWI 



itIINDX SET 



2m 



?NSRVE fflCRO SYMBOL, LENGTH, RDDR 
$ SrtVE GEN 

S'iTIBOL E9U HDDR 
% RESTORE 
7I1INWC SET 7HINDW LENGTH 

im 

HBLOCK dflCRO SVWOLIBEIH 
?teVHB0L EQU 3 

7MSRVE SVMBOL, LENGTH, JBMNDX 

ENDM 

t 

DECLRRE MPCRO SVWOLTYPE 
?«SVHBOL SET ?*TS'PE 

ir ?*TYPE EQ 2 

'MSRVE SYMBOL LX7MNDK 

EXITK 



ENDIF 
IF 



ENDIF 

IF 



ENDIF 



?«TVFE EQ 8 

?RS(WC SYMBOL, 8, /i?ESPNT 
EXITM 

?4TYPC E3 1 

?RSflVE SYMBOL, 11 X7G1PNT 
EXITK 

ENDM 

EJECT 
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LDC OBJ 



LINE SOURCE STATEMENT 



= 187 ; 

-- ICS ; REORG MACRO ID RESET THE INSTRUCTION LOCfiTION COUNTER 

= 103 ■> D THE FIRST FREE LOCATION QJ TIC FIRST PAGE MODULE HILL 

= 199 ; FIT WI'IHIN 

= 191 REORG MflCRO LOCATION 

= 132 tSflVE GEN 

= 193 ORG LOCATION 

= 194 JRESTORE 
= 155 ENDM 

= 196 ; 

= 197 ; CODEBLK MflCRO TO FID A PAGE OF ROM 

= 198 .= HHICII THIS BLOCK CF CODE HILL FIT WITHIN 

= 199 CODEBLK MACRO LENGTH 

= 268 7LENGTH SE T LENGTH 

= 201 IF HIGH(ORGPG0+LENGTH--1> EG 9 

= 292 REORG 2ORGPG0 

= 283 TSTAK'T SET $ 

= 204 EXITM 

= 285 END IF 

= 296 IF \ ! IGH (ORGPGi-f LENGTH-i ) EQ 1 
= 207 REORG X0R6FG1 

= 20C 7S1ART SET $ 
= 209 EXITM 
= 218 ENOir 

= 211 If HI6K(0RGPG2+LENGTH- 1) EO 2 
= 212 REORG K0RGPG2 

= 213 7START SET f 
= 214 EXITM 
= 215 ENDIF 

= 216 IF HIGH(0RGPG4+LENGT(M) EQ 4 
= 217 REORG Z0RGPG4 

= 21C 7START SET $ 
= 219 EXITM 
= 220 ENDIF 

= 221 IF HIGH(0RGPG5^ENGTH-i> E8 5 
= 222 REORG X0RGPG5 

= 225 7START SET t 
= 224 EXITM 
= 225 ENDIF 

= 226 IF HIGH(0RGPG6+LENGTH-1) EQ C 
= 227 REORG 5iQR6PG6 

= 228 7START SET I 
= 229 EXITM 
= 230 ENDIF 

= 231 IF' H I GH ( 0RGPG7+LENGTH-1 ) EQ 7 
= 232 REORG X0RGPG7 

= 233 7STAR1 K T $ 
= 234 EXITM 
= 23b ENDII- 

= 2% IF HIGH(0RGPG3+LENGTH-1) EQ 3 
= 237 REORG 20RGPG3 

= 238 7START SET t 
= 239 EXIT! 
= 248 ENDIF 

= 241 ERROR ;*** INSUFFICIENT SPACE FCR CODE ON ANY PAGE *** 
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LOC OBJ LINE SOURCE STATEMENT 



= 242 


LNCX1 




= 243 f WffflBLK INSERTS CNTO PAGE 3 




= 244 DATABLK rffiCRO LENG HI 




= 245 7LENGTTI SET LENGTH 




= 246 1 F 


H IGH(0RGPG3+LENGTH-1) B3 3 




= 247 


REORG S!0RGP(3 




= 248 7START 


RT t 




= 249 EXITM 






= 258 END1F 






= 251 


ERROR 8 ;«* INSUFFICIENT SPACE FOR DATA BLOCK CN PAGE 3 *** 


= 252 


ENDfl 




= 253 ;?SIZE 


FRIHTS A LINE D THE SOURCE FILE GIVING BLOCK SIZE. 




= 254 ; 


RND UPDATES APPROPRIATE ORGFG* 




= 255 ?SIZE 


MACRO BUG PGE 




= 256 tSRVE M H 




= 25? SIZE 


SET BLK 




= 255 ; 






= 259 


= 266 1 F 7LEHGTH LT SIZE 




= 261 


ERROR 8 ; *** SIZE EXCEEDS SPACE CHECKED FOR 


DT UjvLpLK nltt^KU 


= 262 END IF 






= 263 I F 


HIGH(M) rC HIOKTSTflRT) 




= 264 


ERROR CODE CR DATA BLOCK ROLLED OVER 




= 265 ENDIF 






= 266 ^RESTORE 




= 26? 0RGPG4PGE SET f 




= 268 


ENDfl 




= 269 ;SIZECUK CHECKS SIZE OF PRECEDING BLOCK, PRINTS SIZE 


D . LSI FILE. 


= 278 SIZECtK MACRO 




= 271 


•'SIZE X(t-?START),»IIGH(?SIART) 




= 272 


ENDfl 




= 273 ; 






= 274 > 






= 2?5;RS0URCE CODE SPACE ALLOCATION 5UWARY STATEMENT 




= 276 RSOURCE HftCRO 




= 277 $SAVE LIST GEN 




= 27G 


PGSIZE SET ORGPG8-088H ;BY'IES USED OH PAGE 





= 279 


PGSIZE SET QRGPG1-188H ; BYTES USED OH PAGE 


1 


= 289 


PGSIZE SET 0RGPG2-2WH ; WTES USED ON PAGE 


2 


= 281 


PGSIZE SET 0RGPG3-388H ; BYTES USED ON PA3E 


3 


= 282 


PGSIZE SLT 0RGPG4 498H i BYTES USED ON PflGE 


4 


= 283 


PGSIZE SET 0RGPG5-588H ; BVTES USED OM PAGE 


5 


= 284 


PGSIZE K T 0RGPG6 -688H ; BYTES USED OM PAGE 


6 


= 285 


PGSIZE SE'I 0RGPG7-788H ; BYTES USED ON PfiGE 


7 


= 286 EJECT 






= a 7 IRESTORE 




= 288 


ENDfl 




= 289 $tJECT 
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LOC OCJ LINE SOURCE STATEMENT 

■m ; 

291 * IrCLUDE(:F8:r10PC0D.MflC) 
= 232 i 

= 293 ;7F0RMi MACRO FOR GENERALIZING OPCODE INSTRUCTION 
= 294 ; 

= 295 ?FQRMi MACRO OPCODE, SRC 

= 2% I F ?£SRC EB 2 

= 297 $ W E GEN 

= 298 MOV Ri,#SRC 

= 299 OPCODE A,#R1 

= 390 * RESTORE 

= 301 EXITM 

= 382 ENDIF 

= 383 I F ?fiSRC EQ 8 OR ?*5RC EQ i 

= 304 t SAVE GEN 

= 385 OPCODE A, SRC 

= 386 $ RESTORE 

= 38? ExITM 

= 388 ENDIF 

= 309 I F 74SRC EQ 3 

= 310* SAVE GEN 

= 311 OPCODE fMSRC 

= 312* RESTORE 

= 313 EXI1M 

= 314 ENDIF 

= 315 ERROR i 
= 316 ENDH 

= 317 ; 

= 318 ;?F0RM2 MACRO FOR GENERALIZING MOVES hROU THE flCC 1 A VRRIABLE 

= 319 ?F0RM2 MACRO DES1 



= 320 I F ?#EST EQ 2 

= 321 $ SAVE' GEN 

= 322 NOV Ri,#DEST 

= 323 NOV »Ri,R 

= 324 $ RESTORE 

= 325 EXITH 

= 326 ENDIF 

= 327 I F 74DEST EQ OR ?«DEST EQ 1 

= 328 * SAVE GEN 

= 325 110V DES1,fi 

= 338 $ RESTORE 

= 331 EXIT14 



= 332 ENDIF 

= 333 ERROR 1 

= 334 ENDM 

= 335 .; 

= 336 ; 7F0RM3 MACRO FOR GENERRLIZING MOVES FROM THE RCC TO R VlIdE 



= 337 :• WHEN IT IS KNOW THAT Rl <IF- NEEDED FOR INDIRECT ADDRESSING) 

= 338 ; IS RLREADV PKESET. 

= 339 ?F0RM3 MRCRO DEST 

= 340 I F ?«DEST EQ 2 

= 341 $ SAVE 6LN 

= 342 MOV Htt,R 

= 543 $ RESTORE 

= 344 EXITM 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



= 345 ENDIF 

= 346 IF 



?*DEST EQ OR 74DEST LQ 1 
SflVE GEN 

MOV DEST, A 
RESTORE 
EXI1N 



= 347 $ 
= 348 
= 349 $ 

= 356 



= 351 ENDIF 
= 352 



ERROR 



1 



= jC53 ENDM 
= 354 ; 

= 355 ;?F0RM4 MBCRO FOR GENERALIZING 'MOV H,SRC' INSTRUCTION 

= 356 ?F0RH4 MRCRO SRC 

= 357 I F ?«SRC EQ 2 

= 358 $ SflVE GEN 

= 359 MOV R1,#SKC 

= 368 MOV dm 

= 361 $ RESTORE 

= 362 EXITM 

= 363 ENDir 

= 364 If 74SRC EQ OR 74SRC EQ 1 

= 365 $ SflVE GEN 

= 366 MOV A, SRC 

= 367 $ RESTORE 

= 268 EXITM 

= 369 ENDIF 

= 370 I F ?45RC EQ 3 

= 371 $ SflVE GEN 

= 372 MOV A»#SRC 

= 373 t RESTORE 

= 374 EXITM 
= 375 ENDIF 

= 376 ERROR 1 
= 377 ENDM 

= 378 J 

= 3M ;?F0RM5 MRCRO FOR GENERflLIZING MOVING 8 CONSTANT INTO A VRRIfiBLE 

= m 7F0RM5 MRCRO DEST, CONST 

= 381 IF 74DEST EQ OR ?*DEST EQ 1 OR ?<DEST EQ 4 

= 302 $ SflVE GEN 

= 383 MOV DESL ICONST 

= 384 * RESTORE 

= 385 EXITM 

= 386 ENDIF 

= 387 I F 7ADEST EQ 2 

= 388 * SAVE GEN 

= 389 MOV RLtDEST 

= 398 MOV §kl,#CONST 

= 391 $ RESTORE 

= 332 EXITM 

= 393 ENDIF 

= 394 ERROR 1 
= 335 ENDM 

= 336 j 

= 337 ; MMOV MRCRO GENERALIZED MOVE FROM SRC TO DEST 

= 398 MMOV MftCRO DESL SRC 

= 333 I F 74SRC EQ 3 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



481 

482 ENDIF 

483 IF 
404 

485 

486 ENDIF 
407 I F 

488 
409 

410 ENDir 

: 411 

: 412 

: 413 ENDN 

: 414 ; ?BINOP 

= 415 7BIM0P 

: 416 IF 

■■ 417 

: 418 

= 419 ENDIF 
: 420 ir- 
= 421 
■■ 422 
= 423 

= 424 Er»IF 
' 425 
= 426 
= 427 

= 428 END! 
= 429 ;MflDD 

- 430 madd 

- 431 

= 432 

= 433 ; 

= 434 ; MRDOC 

= 435 haddc 

-- 436 
= 437 
= 438 ; 
= 439 ; (IflNL 
= 440 HflNL 
= 441 
= 442 
= 443 i 
= 444 ;M0RL 
= 445 MORL 
= 446 
= 447 
= 448 ; 
= 449 ;MXRL 
= 459 NXRL 
= 451 
= 452 
= 453 ; 
= 454 ;HXCH 



7F0RM5 DEST, SRC 
EXIT* 

?SDEST EQ 4 

7F0RH1 NOV; SRC 

EXITN 

?4SRC EQ 4 

7F0RM2 DEST 
EXITH 

7FGRM1 NOV, SRC 

7F0RM2 DES'F 

NRCRO GENERALIZES ARITHMETIC AND LOGICAL OPERRTIONS 

HflCRO OPCODE, DEST, SRC 

74DEST EQ 4 

7F0RM1 OPCODE, SRC 

EXITM 

?4SRC EQ 4 

7F0RM1 OPCODE, DEST 

7F0RM3 DEST 
EXITM 

'KFM NOV, SRC 

?F0RN1 OPCODE, DEST 

7F0RH3 DEST 

MACRO FOR GENERALIZING ROD INSTRUCTION 

RRCRO DEST, SRC 

?BIN0P ADD, DEST, SRC 
ENDN 

MACRO FOR GENERALIZING ITOC INSTRUCTION 

NRCRO DEST, SRC 

7DINOP fIDDC, DtST, SRC 
ENDN 

NflCRO FOR GENERALIZING ANL INSTRUCTION 

NRCRO DEST, SRC 

?BINOP AM., DEST, SRC 
END! 

MACRO FOR GENERALIZING ORL INSTRUCTION 

MACRO DEST, SRC 

7BIN0P ORL, DEST, SRC 
ENDM 

MACRO FOR GENERALIZING XRL INSTRUCTION 

MACRO DEST, SRC 

7BIN0P XRL, DEST, SRC 
ENDM 

MACRO FOR GENERALIZING WM INSTRUCTION 
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LOC OBJ 



LINE 



SOURCE STRTDOl 



= 455 HXCH HRCRO DESLSRC 
= 456 TBI NOP WIDEST, SRC 

= 457 ENDH 

= 458 ; 

= 459 TUNflRV HRCRO 0PC0DLDE5T 
= 468 TFORH1 NOV, DEST 

= 461 *5flVE GEN 

= 462 OPCODE A 

= 462 ^RESTORE 
= 464 
= 465 
= 466 ; 
= 467 HINC 
= 468 
= 46$ 
= 479 ; 
= 471 HDEC 
= 472 
= 473 
= 474 ; 



= 475 PIOJNZ 


mcRO 


DESLRDDR 


= 476 


TUNRRV 


DEC DEST 


= 477 *SRVE GEN 




= 478 


JNZ 


RDDR 


= 479 ^RESTORE 




= 488 


ENDH 




= 481 ; 






= 482 HRL 


HRCRQ 


DEST 


= 483 


TUNRRV 


RLDEST 


= 484 


ENDH 




= # ; 






= 486 HRR 


HRCRO 


EST 


= 487 


TUNRRY 


RR,DEST 


= 488 


ENDH 




= 489 i 






= 498 HRRC 


hrcro 


DEST 


= 491 


TUNflRV 


RRCDES1 


= 492 


ENDH 




= 493 ; 






= 494 HRLC 


hrcro 


DEST 


= 495 


?UWW?V 


RLCDEST 


= 496 


ENDH 




= 437 ; 






= 4% EJECT 







TF0RH3 DEST 
ENDH 



HRCRO DEST 

TUNflRV INC> DEST 
ENDH 

HRCRO DEST 

TUNflRV DEC, DEST 
ENDH 
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loc obj 



LINE 



SOURCE STflTEHENl 



8681 
8882 



8884 

m& 

8818 
8828 

8848 



499 

588 

501 

582 
583 

504 

585 
586 
587 
588 
509 





518 ; 








511 ; ****** 








512 ; 








513 ; 


cus 






514 ; 


PI 






515 i 


P2 






516 ; 






888E 


517 PWGIT 


EQU 


P7 


000D 


518 PSEGHI 


ECU 




808C 


519 P5EGL0 


\m 


P5 


ma 


528 PINPUl 


EQU 


P4 



BEGINNING Of- PROGRAM PROPER 



ALLOCATION Of IIP I/O PORTS: 



USED FOR BIDIRECTIONAL ADDRESS AND DATA TRANSFERS 
USED RS INDIVIDUAL CONTROL OUTPUTS AND BREAK LOGIC 
HIGH- ORDER ADDRESS AND ADDRESS SPACE SELECTION 

iUSED TO ENABLE CHARACTERS RND STROBE ROMS Of KEYBOARD 
; USED TO TURN ON HI SEGMENTS OF CURRENTLY ENABLED DIGIT 
;PORT FOR LOWER FOUR SEGMENTS 



************** 
INDIVIDUAL PINS OF PORT 1 USED AS FOLLOWS: 



521 

522 
523 
524 
525 
526 
527 
528 
529 
523 
531 
532 
53i 
534 
535 
536 
537 
538 

539 TTVOUT EQU 
540 

541 ; 

542 EJECT 



ENBRRfl EQU 
ENBLNK EW 



EPSSTP EQU 

CLRBFF EQU 

EPRSET EW 

MODOUT EQU 



08088001B 
88808010B 



08801880C 

881888886 
81880808B 



P18 - HI ENABLES BREAK ON BREAK RAH OUTPUT SIGNAL 
Pll - HI ENABLES BREAK CM RD OR MR TO LINK BS' EP 
(NOIE: Pll * P18 BOTH HI ENABLES 
BREAK ON ANY EP INSTRUCTION CYCLE) 
P12 - LO FORCES EP SS INPUT LOW, 

HI GATES BREAKPOINT FLIP-FLOP TO EP S5 INPUT. 
P13 - LO CLEARS BRERK FLIP-FLOP 

AND ENABLES WR CON1ROL 1'0 BREAKPOINT RAH. 
HI RESETS EP 

LO WHEN EP I S EXECUTING USER PROGRAM, 
HI WHEN EP FROZEN CR RUNNING OVERLAYS. 
;P1C - SERIAL OUTPUT TO T1V OR CRT 
;P17 UNUSED 



P14 - 
P15 - 
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ta OBJ 



LINE 



SOURCE STATEMENT 



8810 
8820 
8840 



543 
544 
545 
546 
547 
548 
549 
556 
551 
552 
553 
554 
555 
556 
557 
558 
559 
568 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 



tttH^t'tttt'l'ttt t f 1 1 1 'Hf'rtt'l't+I'tfrtfrt'ftf'f ff 

INDIVIDUAL FINS OF PORT 2 USED AS FOLLOWS: 

P22-P29 ;ADR11-RDR8 FOR ACCESSING PROGRAM OR DATA RAH ARRAY 

M0 EQU 880100088 ;P24 - rEMORY MATRIX CONTROL PIN 
HI EQU 081000888 ;P25 - MEMORY MATRIX CON1ROL PIN 1 
MPUSEL EQU 810800808 ; P26 - HIGH WHEN HP IN CONTROL OT COMMON HEM ARRAY, 

LOH WHEN EP I N CONTROL. 
EXPMON EQU 180800088 ;P27 - JUMPERED TO GROUND FOR STANDARD MONITOR* 

FLOATING WHEN EXPANSION MONITOR PRESENT. 

WEN MP I N CONTROL OF MEMORV MATRIX M1-M8 USED RS FOLLOWS: 
Ml M8 MODE 

8 9 PROGRAM RAM ARRAY ENABLED Kfl READ « WRITE 
8 1 DfllA RAM ARRAY ENABLED FOR RLRD & WRITE 
1 X LINK REGISTER ENABLED KJI READ, RAM ARRAS'S DISABLED. 
(NOTE: LINK REGISTER ALWAYS ENABLED FOR MP WRITES) 

WHEN EP IN CONTROL Of MATRIX H1-N8 USED RS FOLLOWS: 

Ml M8 MODE 

8 X LP PSEN FETCHES FROM LINK MGISTER (USED TO FCFCE OPCODES) 

I 8 EP PSEN FETCHES FROM PROGRAM RAW ARRAY, 

EP RD A WR CONTROL DATA RAM ARRAY. 

II EP PSEN FETCHES FROM PROGRAM RAH ARRAY, 
RD & WR CONTROL LINK REGISTER 



$EJECT 
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LOG 06J 



LINE SOURCE STRTEHEN1 



8888 



8884 



8888 



081? 



8810 



traw 

8881 
8883 
FFFF 



SVSTEN CONSTANT DEFINITIONS: 



577 ; 

573 ; 
588 ; 
581 ; 

532 ~, <~wti"t i i"H''t'i"t')' i t'yi'i"ftt'fttn 
583 > 

, NUMBER OF DIGITS IN DISPLAY KND ROUS CF KEYS 
8 



584 DECLRRE CHARNQ, CONST 
598 CHARNO ECU 

59? i 

688 DECLARE NCOLS, CONST 

614 NCOLS EQU 

615 i 

616 DECLARE DEBNCE, CONST 
638 DEBNCE EQU 

631 ; 

632 DECLARE OVSIZE, CONST 

646 OVSIZE EQU 

647 ; 

648 DECLARE BUFLEN, CONST 
662 BUFLEN EQU 

663 

664 ; w«wt*m**tttw*w*tw*«Wtt»ww*^ttWMW 
665 
666 

667 
668 
669 

678 DECLARE am CONST 

684 2EkO E6U 8 

685 DECLARE PLUSi, CONST 
699 FLUS1 EQU 1 
m DECLARE PLUS3,COHSl 

714 PLUS3 EQU 3 

715 DECLARE NEGLCONSI" 
729 NEG1 EQU -1 
738 ■ 

731 IEJECT 



; LESSER DIMENSION OF KESBOARD MATRIX 
4 

, NUMBER OF SUCESSIVE SCANS BEFORE KEY CLOSURE ACCEPTED 



;SIZE OF LARGEST MINI-MONITOR OVERLAY FOR Ef' 
23 

; LENGTH (F HEX FORMAT XMIT BUFFER (MAX RECORD LENGTH) 
16 



UTILITY CONSTANT DECLARATIONS 
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LOC OBJ LINE SOURCE STATEMENT 



BflNK 9 REGISTER ALLOCATION: 



732 

734 
735 

m 

737 
738 

739 DLCLRRE LMTfl,r<68 ;DRTR USED BY LOGICflL ADDRESSING READ/HRITE UTILITIES 
mi 752+ LDRTR SET R2 

756 DECLARE KEV,RB8 ; HOLDS KEVCOOE RETURNED FROM KfcC INPUT ROUTINE. 

eeei 763+ key set rj 

773 DECLRRE ITKP, RB8 ; COUNTER USED RS RN INDEX IN PRRSER ROUTINE 

8884 786+ IT MP SET R4 

798 DECLARE CHKSUfcRBB ;Cr£CKSUN OF DATA BYTES TRANSMITTED IN HEX FILE FORMAT 
0685 893+ CHKSUfl SET R5 

887 DECLARE DSPTRP,RB8 ; TEf^ORRRY STORAGE FOR DISPLAY PATTERNS IN 'DSPflCC 
8086 828+ DSPTMP KT R6 

824 DECLARE XPC0DE,RB8 ; EXPANSION MONITOR ROUTINE CODE NUMBER 
8897 837+ XPCODE SET R? 

841 

843 
844 

845 
846 
847 

848 DECLRRE ROTPRLRBI ;USED TO HOLD INPUT PATTERN KING ROTATED THROUGH CY 
8882 865+ ROTPflT SET R2 

86? DECLARE ROTCNTRB1 ; COUNTS NUMBER OF GITS ROTATED THROUGH CY 
t»83 886+ ROTCNT R T R3 

850 DECLRRE LftSTKV> RBI > HOLDS KEY POSITION CF LAST KEY DEPRESSION DETECTED 
8804 387+ LflSTKY SET R4 

911 DECLARE CURDICRBi ; HOLDS POSITION OF NEXT CHRRRCTER 1'0 BE DISHRYED 

8085 926+ CURD1G SET R5 

932 DECLRRE KEYFLCRBi ; FLF83 TO DETECT HtO RLL KEYS ARE RELEASED 

8086 349+ KEYFLG SET R6 

953 ; (REGISTER ? NOT USED FOR PRIMARY MONITOR) 

954 ; 

955 i ***&****m****t#^^ 

956 SEJECT 



BANK 1 REGISTER ALLOCRTION 
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LOC Q8J 



LINE SOURCE STATEMENT 



957 ; 

959 ; 

968 ; DATA RAM ALLOCATION 

361 ; 

963 ; 

364 DECLARE EFflCCRfiH ; 5T0RRGE I N HP FDR EP ACCUMULATOR 
0828 969+ EPftCC EQU 32 

973 DECLARE EPPSW, RRH f STORAGE I N MP TOR EP PROGRAM STATUS WORD 
0621 970+ EPPSU EQU 33 

982 DECLARE EPTIMR, RAH ; STORAGE IN MP FOR CP TIrO/CQUNTER REGISTER 
8822 9C7+ EPTIHR EQ1J 34 

991 DECLRM EPRfcRfiH .'STORAGE IN MP FOR EP REGISTER 8 CF BANK 8 

6823 996+ E EQU 35 

1888 DECLARE EPPCLO.RRH iSTORflGC I N MP FOR LOH DYTC OF EP PROGRAM COUNTER 
8024 1885+ EPPaO EQU 36 

1899 DECLRRE EPPCUL RAM -STORAGE IN Iff' FOR HIGH NIBBLE OF EP PROGRAM COUNTER 

8825 1814+ EPPCIU EQU 37 

1018 DECLARE HBITLaRflH - PARAMETER 1 RTS SERIAL LINK DATA MIE GENERATOR 

8826 1823+ HBITLO EW 38 

1827 DECLRRE HBITHL RAM ; PARAMETER 2 FOR SERIFS- LINK DflTft RATE 6ENERRT0R 

8827 1032+ KBITKI EQU 39 

1836 DECLARE DSPTIM.RAM ;PflRfflfcTER FOR AUTO-STEP FIND flUlQ-BREflK SEQUENCING ROTE 

8828 1041+ DSPTIM EQU 48 

1845 DECLfiRE VERSNO, RAM ; MONITOR VERSION NUMBER 

8829 1858+ VERSNO EQU 41 

1854 DECLfiRE HREGHRRM ; (UNUSED) 
882A 1859+ KREGR EQU 42 

1663 DECLARE IREGD.-RAM ; (UNUSED) 
882D 1868+ KREGB EQU 43 

1072 DECLRRE HRCCCRRH ; (UNUSED) 
882C 1877+ HREGC EQU 44 

1881 DECLARE KRE6D>Rftf1 > (UNUSED) 
882D 1886+ KREQD ECU 45 

1898 DECLRRE HREGE,RRH ; (UNUSED) 
882E 1895+ HREGE EQU 46 

1899 DECLARE HREGF, RRM , (UNUSED) 
882F 1184+ HREGF EQU 47 

1188 DECLARE SMRL0,Rflt1 ; PRIMARY COMMAND S1ARTIN6 MEMORY ADDRESS (LOW BYTE) 
8838 1113+ mi) EQU 48 

1117 DECLARE SHRHI.RRH i PRIMARY COMMAND STARTING MEMORY ADDRESS (HIGK BYTE) 

8831 1122+ SMAHI EQU 49 

1126 DECLARE EMP4.0.RAH ; PRIMARY COMMAND ENDING MEMORY' ADDRESS (LOW BVTE) 

8832 1131+ LMALO EQU 56 

1135 DECLARE EHHHLffflH ; PRIrtflRS' COMMAND ENDING MEMORY ADDRESS (HIGH BYTE) 

8833 1148+ EMAHI EQU 51 

1144 DECLARE MEMLO,RAM ; THIRD PARSER PARAMETER 8 HEX RECORD ADDRESS (LOW) 
9834 1149+ MEMLO EQU 52 

1153 DECLARE MEMH1,RAM ; THIRD PARSER PARflMElER 8 HEX RECORD ADDRESS (HIGH) 

8835 1158+ WEMHI EQU 53 

1162 DECLARE BCODE, RAM -PRIMARY COMMAND NUMBER FROM PARSER TABLES <8-S) 

8836 1167+ BCODE EQU 54 

1171 DECLARE TYPE, RRM ; PRIMARY COMMAND MODIFIER/OPTION (8-5) 

8837 1176+ TSPE EQU 55 
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LINE SOURCE STATEMENT 





1180 DECLARE 


HUMCON/RAM 




,m. NUMBER Of PARAMETERS ALLOtD FOR SELECTED COItflND 


8938 


1185+ 


numcon zw 


56 






1189 DECLARE 


OPTION/ ROM 




i INDEX POINTER USED IN SEARCHING PARSER TABLES 


8839 


1194+ 


OPTION EQU 


57 






1198 DECLARE 


NCXTPL,RfW 




; CHARACTER POSfTOM FOR DISPLAY UTI LINES TO WRTE NEX1 


803A 


1292+ 


rCXTFt EQU 


58 






1207 DECLARE 


KEOeiF, RAM 




; POSITION a KB' DEBOUNCED BY SCANNING SUBROUTINE 


803B 


1212+ 


KBDBUT EQU 


53 






1216 DECLRRE 


KEYLOC> RAM 




; INCREMENTED flS SUOCESSME KEY LOCATIONS SCANNED 


803C 


1221+ 


KEYLOC EQU 


60 






1225 DECLARE 


NREPTS* RAM 




; KEEPS TRACK OT SUCCESSIVE READS OF SAME KEYSTROKE 


003D 


1238+ 


NREPTS LQU 


61 






1234 DECLflRE 


flSRVbRRH 




; HOLDS ACCUMULATOR VALUE DURING SERVICE ROUTINE 


mil 


1239+ 


ASflVE EQU 


62 






1243 DECLflRE 


RDELRY, m 




,-COUMER DECREMENTED MtN AUTO-STEP DELAY IN PROGRESS 


803F 


1248< 


RDELHY EQU 


63 






1252 DECLflRE 


STRTMP,RRN 




; INDEX POINTER FOR DISFUY CHARACTER STRING ACCESSING 


8848 


1257+ 


5TRTNP EQU 


64 






1261 DECLflRE 


BUFCNLRAM 




; COUNT OF DATA BYTES IN HEX FORMAT RECORD BUFFER 


0841 


1266+ 


BUFCNT EQU 


65 






1278 DECLRRE 


RECTYP, RAH 




;TYPE OF HEX FORMAT RECORD (8 OR 1> 


8842 


1275+ 


RECTYP EQU 


66 






1279 DECLflRE 


B.RAH 




;B1T COUNTER FOR ASCII SERIAL I/O UTILITY SUBROUTINES 


9043 


1284+ 


B EQU 


67 






1288 DECLflRE 


REGC, RAH 




; CHARACTER BEING SHIFTED DURING SERIAL IM PROCESS 


8844 


1293+ 


REGC EQU 


68 






1297 DECLRRE 


it rah 




; COUNTER IN SOFTWARE DELRV DATA RATE GENERATOR 


9845 


1382+ 
1306 ; 


H EQU 


69 






1397 MBLQCK 


CHRRNO 


; REGISTER ARRAY FOR DISPLAY PATTERNS 


8046 


1311+ 


SEGMAP EQU 


70 






1314 ; 










1315 MBLOCK 


OVDUF, OVSIZE 




; LOW-ORDER USER PROGRAM DURING MINI-MONITOR OVERLAYS 


884E 


1319+ 

1322 ; 


OVBUF ECU 


78 






1323 MBLOCK 


HEXBUF, BUFLEN 


> ALLOCATE BLOCK OF RAN FOR USE AS HEX htLLHJ BUFFER 


0865 


1327+ 


HEX8UF EQU 


101 




1330 ; 










1331 fEJECT 
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LOC OBJ LINE SOURCE STRTEMENT 

1332 DATABLK 48 

9388 1337+ URG 768 

1341 ; INVflS TABLE OF CONSTANTS 1 BE LORDED INTO MP INTERNAL RAM VARIABLES 

1342 ; RS FflRT OF SYSTEM INITIALIZATION PROCEDURE: 

1343 ; 

1344 > INITIAL VALUE VARIABLE TVPE 

1345 ; ===== ===== — 



D-Soo or) 


h n A c T HUM C - 

lo4b INVHLb. 


w> 


Wm > 


nri'V HOT 


KDl 


Biol Wo 


i 0^7 

lo4/ 


PiD 


(MM 

BW J 


KUIUNi 


KtJi 


Q-'QO Oft 


1040 


hR 
Vo 


MM 

OTJtl J 


Lro i NT 


MJx 


O-iOi (JO 


1 Q/1Q 


I/O 


IIIQDUfl 
UfflKNU j 




IdV/l 

rivi 




X.S3W 


It 


AMI 




KDX 








CTJrJ 




Sff>t 


n~{Uf act 


I OOi 




won 






Q7Q7 CM 
0->0t OX 


X->^-> 




o i n 




r\ni 1 


Q7QO Oft 




UD 


won 




POM 


Q7O0 aa 


1 000 






Frew 




ataa aa 


1-S-JO 




OWI 


CI r vLU 


POM 


OTUTl no 

OiTO XK 


1 QC7 

loo/ 




WJH 


tPPTIIT 


Knn 


ORBIT Q7 




uc 






RAM 


flTflh fill 






QMl 
Xrn\ 


UCTTUT 
nDl 1 nl 


win 


U-iVL. L(f 


1 ^RD 
I ODU 


LA/ 


you 


LOr 1 in 


rail 
win 




I OD I 


yi/ 






POM 


071 ft AA 


1 9R9 


DR 


AAH 
wn 


nf\UUn 


MM 


CP-}XX OO 


1 ^R^ 
I ODO 


w? 




• IJPTfifl 




ATI? (W) 


I 00^ 


IV 
Vtt 


Mil 




Min 


OJX.J TO 




ft? 


tw?n 








4~>CC 


I/O 


Wf 


rff\t'jL. 


PAH 


BUS Plfl 


1 "3R7 
I OD/ 


re 


QQD 
WIT 




rsnrl 






DB 


W1 


,SMM n 


POM 


CTM7 Oft 


1 QRQ 

i ooy 


DB 


00H 




Krio 


0318 FF 


1370 


DC 


BFFH 


;EW10 


RAM 


8319 8F 


1371 


DB 


8FH 


;EMflMI 


RAM 


831R 88 


1372 


DB 




fEno 


RAW 


831B 88 


1373 


DB 




MEWl 


RAM 


831C 88 


1374 


DB 


88!-! 


BCODE 


RAM 


031D 84 


1375 


DB 


84M 


TVFf 


RAM 


031E 81 


1376 


DB 


01H 


NUHCON 


RAH 


031F 88 


1377 


DB 


80H 


; OPTION 


RAM 


0328 88 


13?8 


DC 


CFIRRNO 


;NEXTPL 


RAM 


0321 FF 


1379 


DB 


0FFH 


; KBDBUF 


RAM 


0322 00 


1380 


DB 


08H 


;KE\10C 


RAM 


0023 


1381 N0VRL5 


E6U 


MNVRLS 








1382 


SIZECHC 






8023 


1385+ SIZE 


SET 


35 







13CC<; 

1387+ ; *WW******W**W**#M***iM:***W*#W>MtW 

1396 EJECT 
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IOC OBJ LINE SOURCE STATEMENT 

1397 1 INaUDE(:F0:PflRSER.MOO> 

=1338 CODEBLK 45 

8868 =1483+ ORG 

=140? ; INIT INITIRLI2ES PROCESSOR REGISTERS 

=1488 ; FN) RflM LOCATIONS (0 DEFINED VftUES. 

9008 C5 =1493 INIT. StL R38 

8881 BF00 =1418 MOV XPC0DE,#8 

0803 74D1 =1411 CftLL XPTEST 

8005 27 -1412 CLR A 

0006 3D =1413 KND PSfcGLO.R 

080? 3E =1414 MOVD PSEGULR 

9808 D81A =1415 MOV RM1RH j START AT M31<REG2> = RRK LOC lflH 

988fi B923 =1416 NOV Rl, HOU NOVRLS 

908C Bf»e =1417 NOV P2, #LOH INVflLS 

888E Ffi =1418 INITLP: MOV n,R2 

888F E3 =1413 M0VP3 

8019 m =1428 MOV m R 

0811 18 =1421 INC R8 

0812 lfl -1422 INC K2 

8013 E98E =1423 WNZ KLINI1LP 

8015 55 =1424 STRT T 

0816 744F =1425 CRIL EPERK 

8018 U8B6 =1426 MOV R8,#LDW(0V1BRS+0VSIZE> 

Oflfi 74Cfl =1427 CfiLL OVLORD 

081C 54E5 -1428 CflLL COHFIL 

081E B937 =1423 MOV R1,#TVPE 

0828 11 =1430 INC Ml 
8321 34F2 =1431 CftLL INCSMfl 
8823 54E5 -1432 CflLL COMf lL 

0025 99EF =1433 RNL P1,#(N0T EPRSE1 ) ; REMOVE S> RESE1 SI GNflL 

0027 8423 =1434 JUP MAIN 
=1435 i 

=1436 SIZECHK 

0829 =1433+ SIZE SET 41 
=1448-1; 

=1441 ■* ; *****************t***in 
=1458 $EJECT 
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LOt OBJ LINE 



SOURCE STATEMENT 



KLYBORRD LAYOUT: 



i !' !! M , 

! LIST HKVRESET!! QO IILXflM/CHfl! 



I 



1 1 



1 1 



I 



! UPLOAD 

I 



!PROG BRK! !PROG HEH! (REGISTER! 
i 1 1 1 1 ! 

'AUTO STP!!SING STP! ! NO BRK ! 



! !!DRTfl BRK!!DRTft HEM! ! ! 

i onload " " !!CLR/PREV! 

■ !!RUTO BRK!! WITH BRK!! i 



! ! ! ! ! 

FILL !!HDRD REG! ! NEXTA ! 



1 1 



1 1 



END/ 



*JECT 
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LOC OBJ 



LINS SOURCE STATEMENT 





=1477 ; 












4478 / 


THE FOLLOWING EQUATES DETERMINES HOW THE PARSER INTERPRETS 




=1479 ; 


VALUES RETURNED BY TFE KEYBOARD SCANNING INPUT ROUTINE 






=1489 ; 


WHEN TIE VARIOUS KEYS OF TIC KEYWORD ARE PRESSED. 






=1481 ; 












=1482 ; 












=1482 ;KEY8 


EQU 


90H VRLUE RETURNED FOR EACH KEY OF KEYBOARD MATRIX 




=1484 ;KEY1 


EQU 


81H BV KEYBOARD SCANNING SUBROUTINE "KBDIN". 






=1485 ;KEV2 


E N 


82H 








=1486 ;KEY3 


EQU 


83H ^ 


+ + ^ + ^ y H ,.. 


— t 




=1487 ;KEV4 


LOU 


84H 


1C ! ID ) IE ! IF ! ! 8C ! 8D ! 8E ! 


0F ! 




=1438 ;KEY5 


EQU 


05H + +~ H + 1 + + H +• 


_..-+ 




=1489 ; KEN'S 


EQU 


06H 


18 ! 19 ! 1A ! IB ! ! 88 ! 89 ! 9A ! 


0B ! 




=1498 ;KEV7 


EQU 


8?H i 


+ ^ + + + — ^ + +. 


1 




=1491 j KEYS 


EW 


88H 


14 ! 15 ! 16 ! 17 ! ! 84 ! 85 ! 86 ! 


07 ! 




=1492 ;KEY9 


EQU 


09^ + > , + + + . ( + ,. 


+ 




=1492 ;KEYA 


EW 


8RH 


10 ! 11 ! 12 ! 13 ! ! 88 ! 81 ! 82 ! 


82 ! 




=1494 'KEVB 


EQU 


8BH + » + ■< ^ ■< + + +" 


+ 




=1495 j KEVC 


EQU 


8CH 








=1496 ; KEYD 


EQU 


8DH 








=1497 ; KEVE 


EQU 


8EH 








=14S8 ; KEYF 


EQU 


8FH 






8610 


=1499 KEVFIL 


EQU 


10H 


[FILL COMMAND] 




8812 


=1588 KEYNXT 


EQU 


12H 


[NEXTA 1 




8813 


=1581 KEYEND 


EQU 


13H 


[END/. 1 




8814 


=1582 KEYREL 


EQU 


14H 


[DOWNLOAD COMMAND] 




8815 


=1582 KEYPAT 


EQU 


15H 


[flUTOBREAK MODIFIER] 




8816 


=1584 KEYWt 


EQU 


16H 


CDflTR MEMORY MODIFIER] 




8817 


=1585 KEYCLR 


EQU 


17H 


.[CLEAR/PREVIOUSI 




8818 


=1586 KE\T?EC 


EQU 


18H 


.[UPLOAD COMMANDI 




8819 


=1587 KEYTRA 


EQU 


13H 


.[AU10STLP MODIFIER 1 




001ft 


=1588 KEVPM 


EQU 


1HH 


;[ PROGRAM MEMORY MODIFIER 1 




881B 


=1509 KEVREG 


EQU 


1BH 


.[REGISTER MEMORY MODIFIER] 




881C 


=1518 KEYLST 


EQU 


1CH 


, [ FORMATTED DATA OUTPUT COMMANDI 




881D 


=1511 KGORES 


EQU 


1DH 


.[GO FROM RESET STATE COMMAND 1 




881E 


=1512 KEYGO 


EQU 


1EH 


;[G0 COMMANDI 




881F 


=1513 KEYMOD 


EQU 


1FK 


[hXRMINE/MODIFV COMMAND I 




8888 


=1514 KRTB 


EQU 


0BH 


;[SET BREAKPOINT COMMAND] 




888C 


=1515 KCLRB 
=1516 ; 
=1517 ; 


EQU 


8CH 


> [CLEAR BREAKPOINT COMMAND 1 




8819 


=1518 P6RK 


EQU 


19H 


; [PROGRAM BREAKPOINT MEMORY MODIFIER] 




8815 


=1519 DBRK 


EQU 


15H 


.[DATA BREAKPOINT MEMORY MODIFIER] 




8911 


=1528 RINT 


EQU 


1 


;[HflRDWARE REGISTER MEMORV MODIFIER] 




881B 


=1521 NOBRK 


EQU 


1BH 


;[MITHOUT BREAKPOINTS MODIFIER] 




891C 


=1522 WBRK 


EW 


16H 


.[WITH BREAKPOINTS ENABLED MODIFIER] 




801A 


=1523 SING 
=1524 ; 
=1525 EJECT 


EQU 


1 


;[SINGLE STEP MODIFIER] 
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LOC OEJ 



LINE SOURCE STATEMENT 





=1526 




CODEBLK 168 


9829 


=1531+ 




org 


41 




=1535 ; 


HRIN 


OnPUTJIESSfiGE(CONIflND-PROMPT) 




=1536 ; 




CftLL INPUT_bVTE(KEV) 




=1537 ; 


MRIN2 


IF THE KtV=LN0 GO TO MAIN. 




=1538 ; 








8829 8F81 


=1539 MfilN: 


MOV 


XPCODLil 


882B 74D1 


=1548 




CfiLL 


WTEST 


802D 2391 


=1541 




nov 


fl,#l 


882F 3480 


=1542 




CftLL 


OUTUTL 


6021 14EC 


=1543 




CflL 


INPKEV 


0833 FB 


=1544 mm-. 


MOV 


fl,KEY 


9034 0313 


-1545 




XRL 


ft IKEVfcND 


9036 C629 


=1546 
=1547 




JZ 


MRIN 




=1548 


FINDOP FINO OUT IF Tht KEY PRESSED IS A LEGITIMATE COHMRND INITIATOR: 




=1549 




mP:=CTHB 




=1550 




BC0DE:= 


:TYPE:=8 




=1551 




WHILE CTR8<ITrff)O0 /CTRB ESffUSTED/ 




=1552 




IF CTRtKITMF)=KEV GOTO HRIM /CONMfM) ENTRY FOUND IN CTftB/ 




=1553 




ELK 


HHP : =lTHF+COttHrW_ENl RY.SIZL 




=1554 






BC0DE:=BC0DE+1 




=1555 




CNDHWLE 




=1556 




GOTO ERROR 


9038 BC23 


=1557 






ITNP, «CTR0 




=1558 




MPIOV 


BC0D£,ZERO 


983fl B936 


=1569+ 




PtOV 


Rl, tBCODE 


883C B180 


=1578+ 




m 


m, #2ER0 




=1574 




ratov 


TYPE, ZERO 


80JE BS37 


=1585+ 




MOV 


RLITVPE 


8040 B188 


=1586+ 




rtov 


§R1,#2ER0 


8942 FC 


=1590 FINDOP 


m 


a HHP 


9843 E3 


=1591 




M0VT3 


not 


9844 B2BC 


=1592 




JB5 


MERROR 


9946 DB 


=1593 




XRL 


ft KEY 


904/ C652 


4594 




JZ 


HRINR 


8949 FC 


=1595 




MOV 


ft. ITMP 


884fl 9383 


=1596 




ROD 


Ft #CQMSIZ 


884C ftC 


=1597 




HOV 


ITHP,fi 


9840 B936 


=1598 




MOV 


Rlt#BCODE 


994F 11 


=1599 




INC 


m 


8850 8442 


=1689 
=1681 




jhp 


FINDOP 




=1682 




ajTrUT-rCSSflGE<STRCOM(BCODE)) /*PRWT FOR THE CURRENT COHMRND*/ 




=1683 




l:=l+l 






=1694 




OPTION :=«EH< I) 




=1685 




I:=IM 






=1686 




N0-0F_PfKfff1ETERS:=flEM(l) 




=1687 




I:=3 






=1688 










=1689 NRINR: 


mwqv 


ftBCODL 


8052 B936 


=1618+ 




MOV 


Ri,#BC0DE 


8854 Fl 


=1619+ 




MOV 


H,m 


9855 8310 


=1623 




m 


fttSTRCW 


8857 3482 


=1624 




CflL 


OUTCLR 
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LOC OBJ 



SOURCE STATEMENT 



8659 1C 


=1625 


INC 


ITMP 


Kfifl FC 


=1626 


MOV 


fWIMP 


esse a 


-1627 


N0VF3 


R,9B > GET OPTION POINTER 




=1628 


MMOV 


OPTION, R 


eesc ms 


=1641+ 


MOV 


Rl, tOPTION 


885E HI 


=1642+ 


MOV 




885F 1C 


=1646 


INC 


ITMP 


8868 FC 


=1647 


MOV 


RITRP 


88C1 B 


=1648 


M0VP3 


H,3ft ; GET NO OF pflRMCTERS 




=1649 


MMOV 


NUMCON, fl 


8862 B938 


=1662+ 


MOV 


RL#NUMCON 


0864 M 


=1663+ 


MOV 


0Rl,fl 




=1667 ; 








=1668 i 


PRRRKETER_BUFFER<0=>5) : =8 




=1669 ; 






8965 B986 


=1678 


MOV 


R1,I6 ; EACH FWtfl IS 2 BY1ES 


8867 BC38 


=1671 


MOV 


R0,#SWflLO ; STRRT OF PflRflK BUFFERS 


8869 B888 


=1672 MflINB: MOV 




886B 18 


=1673 


INC 




886C E969 


=1674 


DJNZ 


ki,HMNB 


886E 14EC 


=1675 


call 


INPKEV 




=1676 , 








=1677 , 


WHILE KEVOMEM(OPTION+TVPE)[C-01 DO 




=1678 


IF MEM(0PTI0N+TVFt)[7M GOTO NRINDI 




=1679 


TVPE 


=TVPE+1 




=1680 


ENDHWLE 




=1681 








=1682 


MMOV 


ITMP, OPTION 


8878 B939 


=1690+ 


MOV 


R1,#OPTION 


8872 n 


=1699+ 


MOV 


fi,§Rl 


8072 nc 


=1712+ 


MOV 


ITHT.fi 


8074 1C 


=1715 


INC 


ITMP 




4716 MRINC1: HHOV 


a ITMP 


8875 FC 


=1732+ 


MOV 


fl, ITMP 


8076 E3 


=1736 


MQVP3 


a, eft 


8877 97 


=1737 


OR 


c 


8078 F7 


=1738 


RC 


R 


8079 77 


=1735 


RR 


fl i STRIP BIT SEVEN NTO CflRRY 


88?fl DC 


=1740 


xrl 


R, KEV 


887B C693 


=1741 




WIND 


807D F687 


=1742 




MfUNDi 




=1743 


nine 


TSTE 


807F C937 


=1748+ 


MOV 


Ri,#7VPE 


8081 Fl 


=1749+ 


Ha' 


a,h?i 


8882 17 


=1753+ 


INC 


A 


8883 M 


=1758< 


MOV 


§Rl,fl 


8884 1C 


4761 


IW: 


ITMP 


8085 8475 


-1762 


JHP 


MftlNCl 




=1763 








4764 


; MODIFIER NOT FOUND SO RESET TSPE NTJEX TO DEFAULT 




=1765 








=1766 MRINDi; HHOV 


1YPLZER0 


8887 B937 


=177/+ MOV 


Rl, ITVPE 


6889 B100 


=1778+ MOV 


m,#ZERO 




=1782 


MMOV 


fl, OPTION 
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LOG OBJ 



LINE SOURCE STftTEMEHI 



8888 B939 =1791+ HOT R1,#QPTI0N 

888D Fl =1792+ MOV fl, SRI 

B88E O =1796 M0VF3 R,8f! 

B88F 3484 =1797 CRLL OUTNSG 

9391 949E =1798 JMP Mfllr«8 
=1799 ; 

=1888 ; CflL OUTPUT JCSStt&(MODIFILR> 

=1881 (WIND: MMOV fl, OPTION 

9893 B939 =1819+ MOV Rl,tOPTION 

8895 Fl =1811+ 110V A,W1 

88% E3 =1815 HOVT3 A,W 

=1816 WD A, TVPE 

8897 B937 =1822+ MOV Ri,*TVPE 

8899 61 =1822+ ADD A, 0R1 

88SA 3484 =1827 CflL OUTMSG 

069C 14EC =1828 CflL IrffKEV 

=1823 i 

809E BC88 =1838 MRINB8: MOV ITMP, #8 

88R8 2338 =1831 MRINB1: MOV fl ISMflLO 

8802 6C =1832 ADD fl, ITMP 

88A3 6C =1833 ADD ft, ITMP 

88fl4 f18 =1834 MOV R8, ft 

88fl5 14C8 =1835 CflL INP8DR 

88R7 FGFJfl =1836 JC CMDINT 

W8 1C 4837 INC ITMP 

08Rfl B938 =1838 MOV R1,#NUMC0N 

88RC Fl =1839 MOV fl Wl 

08f» 87 =1848 DEC A 

88RE ftt 4841 MOV KLfl 

88R4 C6BA =1842 JZ CKDINT 

8881 FB =1843 MOV A, KEY 

88B2 D213 =1844 XRC fl, tKESENO 

8884 CCBfl =1845 JZ CMDINT 

8886 14EC =1846 CALL IWTCEV 

8888 e4f» =1847 JMP HfllNBl 
=1848 ; 

=1049 / CKDINT ENTER TIC COMMAND PROCESSOR WITH: 

=1058 ; 8flS£_C0DE=TFE MAIN COMMAND 1S"PE 

=1851 ; TVFE^SUBOTHflftND TVPE 

=1852 i PflRH1ETER(l)=nRST ADDRESS 

=1853 ; PARAMETER ( 2 ) =SLCQND fiOORESS 

=1854 ; Pf5RflMETER(3>=Df)TR 

88BA 4488 =1855 CMDINT: JMP IMF1EM 
=1856 ; 

=1857 ;MERR0R ERROR ENCOUNTERED IN MAIN PARSING ROUTINE. 

888C Bfr01 =1858 MERROR: MOV LDATA,#1 

88BE 249A =1859 JMP PERROR 

=1868 SIZECHK 

8897 =1863+ SIZE SET 151 

=1864+; 

=1865+ ; t****************^^ 
=1874 EJECT 
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LOC OGJ 



LINE 



SOURCE STATEMENT 



0322 



mi 

8883 

8322 IF 

8324 2F 

8325 81 

8326 IE 

8327 49 
8320 81 
8325 18 
032fi 3F 
822B 83 
832C 1C 
0320 3F 
832E 82 
832F 18 
8338 3F 

8331 92 

8332 14 
8332 3F 

8334 88 

8335 8D 

8336 46 

8337 81 

8338 8C 

8339 46 
823A 81 
033tJ ID 
833C 49 
833D 88 
833E FF 



DflTfRK 58 
ORG 882 

TABLES FOR PARSER 



=1875 
=1888+ 
=1884 
=1885 
=1886 
4887 
=1888 
=1809 
=1898 
=1091 
=1892 
=1892 
=1894 
=1895 
=1896 
=1897 

=1838 CTRB EQU $ RfC 0FFH 
=18S9C0MSI2 EQU 3 
=1388 i 

=1981 Dfc KEYMOO> LOH 0PTAB1, 1 ;EXflM 



TH CTW TA8LE CONTAINS (COHSIZ> EN1RIES FOR EACH COMMAND. TIC MEANING 
OF THE ENTRIES IS K FOLLOWS: 

ENTRV 8. COMMAND KR TO INITIATE 

ENTRY 1. POINTER TO THE LIST OF OPTIONS APPLICABLE 10 THIS COMMAND 
ENTRY 2. (TO OF NUMERIC PARAMETERS ACQUIRED BY IKE COWFM) 



=1982 



=1983 



=1984 



=1995 



=1986 



=1987 



=1988 



=1989 



DB KEYGO, LOH 0PTAB3, 1 ;60 



OB KEVFIL.LOU 0PTABL3 ;FILL 



DB KEYLSLLOW 0PTABi,2 iOUHP 



L>B KEVRECiUJH 0PTflBt2 ; RECORD 



DB KEYREL,LOW OPTABkB iRELWD 



KSE'I B> LOH 0PTRB2.1 ;SET6RK 



DB KCLRB, LOH OPTABZ 1 ;CLRBRK 



DB KGQRE5,L0H 0PTAB3.8 ;G0 FROM RESET STATE 



=1918 
=1911 ; 
=1912 EJECT 



8TFH 



;ESCQP 



All mnemonics copyrighted © Intel Corporation 1976. 



24 



LINE SOURCE STATEMENT 



833F 26 
9348 in 

8341 16 

8342 IB 

8343 11 

8344 13 

8345 95 

8346 26 
834? lfi 

8345 96 
8349 2C 
834fl IB 

8346 16 
834C lfl 
834D 15 
834E 99 

092C 



=1913 
=1914 
=1915 
=1916 
=1917 
=1918 
=1919 
=1920 
=1921 
=1922 
=1923 



THE OPTION TABLE GIVES THE VARIOUS OPTIONS ALLOWED FOR EACH 
BASIC COMMAND, AS FOLLOWS: 

ENTRY START QT TABLE OF MODIFIER RESPONSES. 
ENTRV 14. ALLOWED MODIFIER KEYSTROKES CORRESPONDING TO OPTIONS 0-5. 
NOTE 1HRT THE LAST BYTE IN EACH OPTION GROUP HAS BIT 
SEVEN SET TO INDICATE THE END. 

OPTABi. D6 STRMEM 

D6 KEVFH,KEmKEYREG,RINT 



1 924 DB PBWCDBRK OR 88H 

5TRMEM 

KEYPM. KEYDK OR 88H 
STRGOC 

NOBRK, MBRK, SING 



=1925 OPTBB2. DB 
=1926 DB 

4927 OPTRB3; DB 
-32928 DB 



=1929 DC KEYPRL KESTRR OR 88H 

=1938 SIZECHK 
=1933+ SIZE SET 44 
=1934+; 

=1335+; jMaw**^tttt«*m-w^* 
=1944 $EJECT 
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LOG OBJ 



LUC 



SOURCE STATEMENT 



elm 



=1945 
=13551 



/OUTUTL 



wee 0319 

9182 B4F1 
9194 A3 

9185 em 

9197 Al 

9188 6940 
810FI Fl 
919B m 
919C F217 
019E D4D8 

9118 B949 

9112 Fl 

9113 17 

9114 fll 

9115 2488 
8117 C4D8 

9919 

9119 31 
811fl 37 
911B 2E 
911C 44 
901D 
911D 46 
911E 49 
911F 4B 
9129 4E 
0121 51 

9122 54 

9123 57 

0124 5fi 

0125 5D 
8926 
9126 5F 
0127 61 
912S 63 



/OUTCLR 



/OUTHSG 



=1959 ; 
=1968 ; 
=1961 / 
=1962 i 
=1363 / 
=1964 ; 
=1S65 ; 
=1966 ; 

=1967 / 

=1968 / 
=1%9 ; 
=1979 / 
=1971 ; 
=1972 ; 
=1973 WTUTL: 
=1974 OUTCLR: 
=1975 QUTNSG: 
=1976 
=1989+ 
=1990+ 
=1554 PRNT2: 

=2893+ 

=2994+ 

=2008 

=2909 

=2919 

=2811 

=2016+ 

=2917+ 

=2021+ 

=2926+ 

=2029 

=2839 PRNT1: 

=2931 / 

=2932 STRUTL 

=2833 

=2034 

=2035 

=2936 

=2937 STRCOM 

=2833 

=2039 

=2840 

=2841 

=2042 

=2043 

=2944 

=2045 

=2846 

=2047 STRMEM 
=2848 
=2049 
=2850 



CODEBLK 138 
ORG 256 

OUTPUT ONE OF FOUR UTILITY DISPLRV PROMPTS (LEFT JUSTIFIED) 

ACCORDING TO ACC OGN1EMS (8-3). 

CLEAR DISPLRV AND OUTPUT CHARACTER STRING STARTING 

AT THE ADDRESS POINTED TO BY BYTE HT ADDRESS I N ACCUMULATOR. 

SUBROUTINE TO COP.' ft STRING (J 611 PATTERNS FROM ROM TO THE 

DISPLAY REGISTERS. 

STRN3 SELECTED I S DETERMINED BY ACC WHEN CflLLD. 

ON EN1ERN3 OUTMSG, flCC CONTENTS ARE LEEO TO ADDRESS fi BYTE IN A 

LOOKUP TABLE ON THE CURRENT PAGE WHICH CONTAINS THE flDDRESS CF 

A STRING OF SEGMENT PATTERN DATA BS7ES TO BE PRINTED ONTO THE 

DISPLAY, 

Tit END CF THE STRNG IS INDICATED WEN BIT7 =1 
CALLS SUBROUTINE 'HDISP' 

TO ACTUflLV EFFECT WRITING INTO THE DISPLAY REGISTERS 
ADD A,tSTRU1L 



CALL 
HOVP 

imov 

NOV 
NOV 

mmov 

NOV 
NOV 
HOVP 
JB7 
CALL 
HINC 
NOV 
NOV 
INC 
NOV 
JMP 
JMP 

EQU 

DB 

DB 

DB 

DB 

EQU 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

EQU 

DB 

DB 

DB 



CLEAR 
A,9A 
STRTNP, A 

Rl ISTRTHP 

§Rl,fl 
A, STRTNP 

RttSTRTMP 

aw 

PRNT1 
UDISP 
STRTNP 

Rl, #STRTNP 

A, SRI 

A 

0R1A 
PRNT2 
WISP 

LOH I 

LOH(DERROR) 

LOU(DSGNON) 

LQH(DRUN) 

LOH(DBPNl) 

LOH $ 

LOH(DNOD) 

LOU(DGO) 

LOW(DFILL) 

LOH(DLST) 

LOW(DREC) 

LOW(DREl) 

LOH(DSB) 

LOH(DCB) 

LOU(DGR) 

LOH * 

LOH(DPRHEM) 
LOH(DDANEM) 
LOH(DRN) 



/LOAD NEXT CHARACTER LOCATION 



,LOflD BIT PATTERN INDIRECT 

/OUTPUT TO NEXT CHARACTER POSITION 
/INDEX WINTER 



/DONE 



UTILITY MESSAGE ADDRESS 

UTILITY MESSAGE 1 ADDRESS 

UTILITY MESSAGE 2 ADDRESS 

UTILITY MESSAGE 3 ADDRESS 



/BfiSIC 
/BASIC 
/BASIC 
/BASIC 
, BASIC 
BASIC 
BASIC 
BASIC 
BASIC 



COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 



RESPONSE 

1 RESPONSE 

2 RESPONSE 

3 RESPONSE 

4 RESPONSE 

5 RESPONSE 

6 RESPONSE 

7 RESPONSE 

8 RESPONSE 



ADDRESS 
#EFE5S 
ADDRESS 
ADDRESS 
ADDRESS 
ADDRESS 
ADDRESS 
RDDRESS 
ADDRESS 



DATA TYPE MODIFIER RESPONSE ADDRESS 
DATA TYPE MODIFIER 1 RESPONSE ADDRESS 
DRTA TYPE MODIFIER 2 RESPONSE ADDRESS 
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LOC 


OBJ 


LINE 


SOURCE STRTENEN1 




0129 


69 


=2051 


PB 


LCAKPINTRG) 


DHTR TYPE MODIFIER 3 RESPONSE ADDRESS 


812fl 


65 


=2852 


06 


LOW(OPRBRK) 


DRTR TYPE MODIFIER 4 RESPONSE R0ORESS 


012B 


6? 


=2053 


PB 


LOH(PPflBRK) 


PHTR TYPE MODIFIER 5 RESPONSE HDORESS 


802C 




=2054 S1RG0C 


EQU 


LOU % 




012C 


6B 


=2955 


PB 


LOW(ONOBRK) 


EXECUTION MODE MODIFIER b 


812D 


6D 


=2056 


PB 


LOW(DHBRK) 


EXECUTION MODE MODIFIER 1 


812E 


6F 


=2057 


PB 


LOW(PSS) 


EXECUTION MODE MODIFIER 2 


012F 


72 


=2858 


PB 


LOH(OPfl) 


EXECUTION MODE MODIFIER 3 


8138 


75 


=2059 


DC 


LOH(OTR) 


EXECUTION MODE MODIFIER 4 






=2868 * 












=2861 i 


UTILITY OUTPUT MESSAGES 








=2862 i 












=2863 DERROR 








0131 


79 


=2064 


OB 


01111081B 


;"E" 


0132 


50 


=2065 


VD 




; "R" 


0133 


50 


=2066 


OB 


01010080C 




0134 


5C 


=2067 


08 


018111888 


f "0" 


0135 


50 


=2868 


OB 


010108088 


;"R" 


0136 


C0 


=2869 


OB 


118880808 


- ■« • 






=2078 DSGNON 








0137 


00 


=2071 


PB 


888888888 


t k m 


0138 


76 


=2872 


DC 


01110118B 


i'W 


0139 


60 


=2073 


OB 


01101101B 


i"S" 


0138 


79 


=2074 


OB 


81111801C 


;"E" 


013B 


40 


=2075 


PB 


01080880B 




013C 


66 


=2076 


OB 


01100110B 


f'4' 


013D 


E7 


=2077 


DB 


11100111B 


;"9. "(TM) 






=2878 DRUN: 








013C 


00 


=2079 


W 


00808088B 


t. ■ ■ 


013J- 


40 


=2088 


OB 


81088080B 


• ■ _ ■ 


0140 


50 


=2081 


OB 


010100888 


i"R* 


0141 


1C 


=2882 


PB 


08811108B 


f"U" 


8142 


54 


=2883 


PB 


01018188B 


f "N u 


0143 


C8 


=2884 


08 


11808880B 








=2885 DOPNT: 








0144 


73 


=2886 


OB 


01110011B 


.. p . 


0145 


BS 


=2887 


08 


101110018 


; "a ■ 



=2888 EJECT 
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LOC OGJ LINE SOURCE STATEMENT 

=2989 ; 

=2999 ; PRIMRRV COHMflND RESPONSE STRING PATTERNS 

=2991 i 
=2992 DHOD: 

9146 79 =2992 D6 8H11991B, 99111991B, 11119199U , "ECH. ■ 

9147 39 

9148 F4 

=2894 DGO: 

9149 3D =2095 DB 991iil0iB, 11911199B i 'GO. " 
914fl DC 

=28% WILL: 

9146 71 =2997 DB 911188916,891199006,191119996 ;"NI_" 

914C 38 
9140 B8 

=2998 DLST: 

914E 38 =2999 DB 89111999B, 911911916, 11111999B f "LSI " 

914F 6D 
9159 F8 

=2189 DREC: 

9151 3E =2191 DB 89111119B, 91118011B, 191118996 ; "UPL. " 

9152 73 

9153 B8 

=2182 DREL: 

9154 5E =2193 DB 91911119B, 9191W.99B, 19111999B ; "DNL " 

9155 54 

9156 68 

=2194 DSB: 

9157 6D =2195 DB 91191191B, 9U11999B, 111111996 ;'STB. " 

9158 78 

9159 FC 

=2196 DCC: 

9150 39 =2197 DB 99111991B, 99111999B, 11111199B ; "CLB. " 
9156 38 

815C FC 

=2198 DGR: 

015D3D =2199 DC 99111191B, 11919989B ; "GR. " 

915E D9 

=2119 EJECT 
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LOC OBJ 



LINE 



SOURCE STRTEHEHT 



015F 73 

eit.e D8 

0161 5E 

0162 F7 

ms 50 
0164 BD 

8165 73 
01C6 rc 

0167 5£ 
016C FC 

0169 76 
91t"fl D6 



016B 54 
016C FC 

016D 7C 
01GE D0 

016F GD 
M.72 GD 
9171 F8 

6172 77 

0173 7C 

0174 D0 

0175 77 

0176 6D 

0177 F8 



0878 



MEMORY SPflCE MODIFIER OPTION RESPONSE STRINGS: 



;"PR. 



=2111 ; 
=2112 ; 
=2113 > 
=2114 DFRMEN: 

=2115 DB 011100UB.11018000B 

=2116 DDflMEM: 

=2117 DC 010111108, 11110111B 

=2115 DRM: 

=2119 DC 010100008. 10111101B 

=2120 DPRBRK: 

=2121 DB 0111&011B, 11111100B 

=2122 DDfiBRK; 

=2123 DB 010111106- U111100B 

=2124 DINTRG: 

=2125 DB 011101108, 11010000B 



;'DR . 



; "R6. 



;*P6. * 



;"HR. 



=2126 ; 
=2127 ; 
=2120 i 
=2129 DNQBRK: 
=2130 m 



RESPONSE MESSAGES FOR GO CONDITION MODIFIERS. 



0101010BB, 111111988 ; "NB. " 



=2131 DMBRK: 

=2132 DB 01111100B,110i0000B 



;"6R' 



=2133 DSS: 
=2134 



DB eil01101B ) 01101101B,llU1000B ;"SST. 



=2135 DPfl; 

=2136 DB 01110111B, 011111008,118100008 i "fiBR. 



=2137 DTR 

=2133 DB 011101UB,0il&li01B,llill000B ;"flST.' 



=2139 ; 
=2140 



SIZECHK 



=2143+ SIZE ST 120 
=2144+; 

=2145+; *********** 
=2154 fEJECT 



(:********* 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



98C0 97 
8&C1 R7 

802 B938 
88C4 ri 
99C5 C6D7 
98C7 FB 
89C8 92D7 
88CA 20 

eecE 47 
eecc 28 

80CD 38 
88CE 18 

eecF 38 
eeoe 3478 

80)2 14EC 
88D4 97 
80D5 04C7 



8807 FB 
9008 D312 
80Dfi C6E5 
880C FB 
880D D313 
eePF C6E5 



mi BA82 
88E3 24% 
88E5 C846 
m.7 B983 
88E9 B4F5 
88EB 83 

882C 



=2155 
=2108+ 
=2164 
=2165 
=2166 
=2167 
=2168 
=2169 
=2178 INPfiDR: 
=2171 
=2172 

=2182+ 
=2186 

=2187 INfWl 
=2188 
=2189 
=2198 
=2191 
=2192 
=2193 
=2194 
=2195 
=2196 
=2197 
=2198 
=2199 
=228* 
=2201 
= T ' LLSIFi 
=2283 



CODEOK 45 
ORG 192 

INPfXfc INPUT DATA INTO TWO-BYTE PARAMETER BUFFER INDICATED BY R& 
RECEIVE. NUMERIC KEYS FROM KEYBOARD UNTIL * OR '. '. 
SHIFT INTO ADDRESS BUFFER; 
RE-HRITE DISPLAY. 

I F NUMBER OF CONSTANTS NEEDED I S ZERO, NO NEW PARAMETERS ARE ALL OWED. 



CtR 
CPL 
MWOV 
MOV 
MOV 
JZ 
MOV 
JB4 
XCH 
SWAP 
XCH 
XCH) 
INC 
XCHD 
CFLL 
CALL 

JMP 



C 

c 

flNUMCON 
RLINUHCON 

dm 

ELSIF1 
A, KEY 
ELSIF1 

f\,m 

A 

am 

R8 

fim 

UPDHDR 
INPKEY 

C 

INPAD1 



ELSIF1 I F KEY=', ' OR '. ' THEN RETURN. 



NOV 

XRL 
JZ 
MOV 
XRL 

JZ 



ELSE GOTO PERROR. 



=2204 
=2285 
=2206 
=2207 
=2288 ; 
=2289 i 
=2216 ; 
=2211 
=2212 

=2213 ELSIF2: 
=2214 
=2215 
=2216 
=2217 

=2229+ SIZE 
=2221+; 
=2222+ ; wwtwmww 1 * 
=2231 IEJECT 



RjKEY 
R,#KEYNXT 
ELSIF2 
R> KEY 
AjIKEYEND 
ELSIF2 



MOV 

JMP 
MOV 
MOV 
CALL 
RET 

SIZECKK 
SET 44 



LOUTH* n 
PERROR 
Re, #SEGHfiP 
Ri,t3 
D&RNK 
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LOC 08J LIME SOURCE STATEMENT 

=2232 COKBLK 35 

9178 =2242+ ORG 376 

=2246 ;UFD8DR UPDATE ADDRESS FIELD 

=2247 , (LAST THREE CKflRRCTERS OF DISPLAY) WITH R0ORES5 BUFFER 

=2248 UPDflDR; IWOV NEXTPL, PLLK3 
8178 D93R =2253+ MOV Rl,tNEXTPL 

0i7fl Dies =2268+ m m> tausi 

=2264 i WRITE fODR INTO NEXT THREE PUFFER LOCUTIONS. 



017C F0 


=2265 UPDflM: 


MOV 


R,«R0 


017D C8 


=2266 


EE 


R0 


017E 538F 


=2267 


fWL 


fl#8FH 


0188 968E 


=2268 


JNZ 


DSPHI 


0182 D4D8 


=2269 


CftLL 


KDI5P 


6184 F0 


=2270 


nov 


Pu«9 


8185 47 


=2271 


5HRP 


A 


8186 538F 


=2272 


RNL 


fl,!8FH 


8188 9632 


=2273 


JNZ 


DSPW. 


8i8fl D4D8 


=2274 


bu 


HDISP 


818C 2494 


=2275 


JNP 


DSPLO 


018E D4D3 


=2276 DSPHI : 


CRLL 


DSPflCC 


8190 F0 


=2277 DSPHID: 


nov 




0191 47 


=2278 


SWP 


a 


0132 D4D3 


=227? DSPto: 


CRLL 


DSPRCC 


0194 F0 


=2280 DSPLO: 


nov 




8195 D403 


=2281 


CHI 


dsprcc 


0197 83 


=2282 


RET 






=2283 


SIZECHC 


9820 


=2206+ SIZE 




32 



=2287+; 

=2288+; ** wtwwww mww« w ww» w^ ^ 
=2297 $EJECT 
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LOC OBJ LINE SOURCE STATEMENT 





=2298 


CODEBLK 35 


8198 


=2308+ 


ORG 


488 




=2312 ;PERR0R 




REPEAT 




=2312 ; 


OUTPUT JCSSftGtXPERROR-PROHPT) 




=2214 i 


OUTPUKLDflTfl) 




=2315 ; 


GALL INPU1.BVTE<KEV) 




=2316 ; 


UNTIL KEV='aEm^PR£VI0U5' 


0198 BfiW 


=2317 RERROR: 


MOV 


LW»Tf),i4 


019R BF02 


=2213 PERROR: 


MOV 


XPC00E-I2 


019C 7401 


=231? 


CfUL 


8TEST 


819E 27 


=2328 


CLR 


A 


019F D7 


=2321 


MOV 


pyt. a 


01H8 FB 


=2322 


MOV 


ft, KEY 


01fll D217 


=2323 


531 


MKEVCLR 


81fB C6B6 


=2224 


JZ 


EKRQR2 


0ifl5 27 


=2225 


cu 


ft 


8ifiC 2488 


=2326 


CflLL 


OUTUTL 


81R8 Ffi 


=2327 


MOV 


fUDHTft 


01R9 0403 


=2328 


CflL 


DSPflCC 




=2323 


MMOV 


KBDCUF»NEG1 


81RB B92B 


=2348+ 


MOV 


R1/#KBDBUF 


01ft) BlfF 


=2341+ 


MOV 




01RF 14EC 


=2345 


CRLL 


INPKEY 


01EH FB 


=2346 


MOV 


RKN 


01B2 D312 


=2347 




ft,#KESEK> 


01B4 9698 


=2348 


JNZ 


RERROR 


8iB6 8429 


=2349 ERR0R2: 


JMP 


HRIN 




=2358 


SIZECIK 




8028 


=2352+ SIZE 


SET 32 




=2354+; 








=2355+; wm«^»tttt**«*tw'*tttttttt* 




=2264 








=2365 


CODEBLK 


80 


0280 


=2388+ 


ORG 


512 




=2284 i IMPLbH IMPLEMENT COMMRND 


0288 2306 


=2385 IMPLEM: 


MOV 


H#L0H<JMPTBL) 




=2286 


MBOO 


HBCODE 


8282 BS26 


=2292+ 


MOV 


ri,*bcode 


8284 61 


=2292+ 


m> 


8,081 


8285 B3 


=2237 


JMPP 


m 




=2298 i 








=2299 JHPTBL: 






aoQC or 


=2488 


DB 


LOH(JTOMOD) 




=2481 


DC 


LOM(JTOGO) 


8288 22 


=2482 


06 


LOW(JTCflL) 


8283 1R 


=2482 


oe 


LOU(JTOLST) 


828R 11 


=2484 


DB 


LOH(JTOREC) 


828B 16 


=2485 


re 


LOH(JTOREL) 


820C 2C 


=2406 


oe 


LOH(COMSBR) 


020D 28 


=2407 


DO 


LOH(COMCBR) 


828E 26 


=2488 


DB 


LOH(JGORES) 




=2409 ; 






828F 444F 


=2418 JT0N0D 


JMP 


ExaniN 




=2411 ; 






8211 85 


=2412 JT0REC- 


CLR 


F0 ; f-0=8 => HEX F 
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LOC OBJ 



LlfC 



SOURCE STATEMENT 



8212 B472 
9214 8423 

8216 5497 
8218 8423 

821R 85 
021B 95 
821C B472 
021E 8429 

8228 8488 

8222 54E5 
8224 8429 

0226 8461 



0228 BFI00 
822n 442E 



022C Bfl01 
022E 2384 

8230 BS37 
0232 61 
8233 Ri 
0234 F408 
8236 FB 
0237 D313 
0239 C64D 
023B 14EC 

823D B938 
023F B101 
0241 B830 
0243 B000 

0245 B931 
0247 B1O0 
0249 14C8 
024B E634 
024D 0429 

804F 



=2413 CflLL HFILEO 

=2414 JHP WIN 
=2415 ; 

=2416 JTOREL: CflLL HRECIN 

=2417 mm 

=2418 ; 

=2419 JTQLST: CLR F8 

=2428 CPL F0 

=2421 CrtL HFILEO 

=2422 JHP WIN 
=2423 ; 

=2424 JTOGO: JHP EPRUN 
=2425 ; 

=2426 JTOFIL: CflLL COMFIL 

=2427 JHP WIN 
=2428 ; 

=2429 JGGRE5: JHP COMCOR 
=2430 ; 

=2431 ;COHCBR COHMRND D CLEAR BREAKPOINTS 

=2422 CQHCBR: NOV LDRTA,#0 

=2432 JW BRKFIL 
=2434 i 

=2435 ;C0KSBR COHrlRND TO SET BREAKPOINTS 

=2436 CONSBR: HOV LWiTR,#l 

=2437 BRKFIL: NOV H#4 

=2428 mX> TYPbf) 

=2448+ NOV Ri,#TYP£ 

=2449+ m f\>m 

=2455+ NOV S&R 

=2459 BRKNXT: GALL LSTORE 

=2468 NOV ftKEV 

=2461 XRL R,#KEVEND 

=2462 u brkend 

=2462 ORLL INPKEY 

=2464 mOV NUHCON,PLUSl 

=2475+ HOV RL#NUMCON 

=2476+ NOV &R1,#PLUS1 

=2489 MOV R0,#SMRLO 

=2481 NOV 6fR8,#8 

=2482 NNOV SfflHLZERO 

=2493+ NOV Ri,#SHRHI 

=2494+ NOV §Ri,#ZERO 

=2498 MILL INPRDR 

=2499 JNC BRKWT 

=2500 BRKEND: JMP HRIN 

=2581 SIZECHK 

=2504+ SIZE KT A 
=2585+; 
=2586+; 
=2515 *EJECT 
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LX OEJ 



LINE 



SOURCE STATEMENT 



024F 



=2516 

=253H 

=2535 

=2536 

=2537 

=2538 

=2539 



CODEBLK 75 
ORG 591 
EXAMIN EXAMINE/MODIFY MEMORY COMMAND. 

DISPLAYS MEMORY ADDRESS SPACE OFTON, FODRESS VALUE, AND CURRENT DATA- 
READS KEYBOARD AND INTERPRETS RESPONSE. 

OUTFUT.HESSAGE ( OCM0RV.SPRCE_0PT I ONXSHR) ' = ' <DRTR_BV I E> ) 



024F 85 


=2540 EXAMIN: 


CLR 


F0 




=2541 EXfflW: 


HMOV 


A, TYPE 


6256 B937 


=2550+ 


MOV 


Ri,#TYPE 


8252 Fl 


=2551+ 


HOV 


A.8R1 


8253 0326 


=2555 


ADD 


A>#STRMEH 


0255 3402 


=2556 


CALL 


OUT CLR 


0257 B831 


=2557 


MOV 


R8,#SMAL0H 


0259 347C 


=2558 


CALL 


UPDAD1 


025B 2348 


=2559 


HOV 


R> #010010008 


0250 D4D8 


=2568 


CALL 


UDISP 


025F 14FC 


=2561 


CALL 


LFETCH 


0261 FA 


=2562 


HOV 


A; LDRTA 


0262 47 


=2563 


SWAP 


fi 


0263 D4D3 


=2564 


CALL 


DSPACC 


0265 Ffl 


=2565 


HOV 


A,LDATA 


0266 D4D3 


=2566 


CALL 


DSPACC 



=2567 
=2568 
=2569 
=2570 
=2571 
=2572 
=2573 
=2574 
=2575 
=2576 
=2577 
=2578 



i OFFSET FOR FIRST MEMORY TVPE STRING 



INPUT JCEY(KEY) 

IF (KEV IS N01 NUMERIC) 

IF (KEY=KEVEND) GO TO PARSER 
ELSEIr (KEV=KEVNEXT) 

INCREMENT <SMA> 
GOTO EXRHIN 
ELSEIF (KEY=KEYPREVIOUS) 
DECREMENT <SHfi> 
GOTO EXflMIN 
ELK GOTO PERROR 





=2579 ; 






0268 14EC 


=2580 


CALL 


INPKEY 




=2581 


HHOV 


A, KEY 


026A FE 


=2597+ 


MOV 


f;, KEV 


026B 927B 


=2601 


JB4 


EXflMl 




=2602 ; 








=2603 ; 


APPEND DATA WITH 




=2684 


CALL LSTORE 




=2605 ; 


GOTO EXAMIN 




=2606 > 






626D FA 


=2687 


HOV 


A, LDATR 


026E 47 


=2608 


SWAT 


A 


026F 53F0 


=2609 


ANL 


A,#8F8H 


0271 B675 


=2610 


JF0 


EXAM5 


0273 27 


=2611 


OR 


A 


0274 95 


=2612 


CPL 


F8 


0275 68 


=2613 EXAMS: 


ADD 


A, KEY 


8276 AA 


=2614 


MOV 


LDfiTA/A 


0277 F460 


=2615 


CALL 


LSTORE 


0279 4450 


=2616 


JHP 


EXBM0 
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LX OBJ 



LINE SOURCE STATEMENT 



=2617 > 

827B D313 =2618 EXfiHi: XRL R,#(KEVEND> 

B27D 9681 =2615 JNZ EXRM2 

827F 8429 =2628 JMP WIN 
=2621 ; 

8281 FB =2622 EXRH2. MOV A/KEY 

8282 D312 =2622 XRL R, IKEYNXT 
02S4 968fl =2624 JNZ EXRH3 
8286 34F2 =2625 CfiLL INCSHB 
8288 444F =2626 JMP EXflMIN 
028fl FB =2627 EXRH3: IW fl, KEY 
0288 D317 =2628 XRL R,#KEVCLR 
8280 96S3 =2623 JNZ EXffrH 
828F 54T4 =2638 CALL DECSHft 
8291 444F =2631 JMP EXRHIN 
8293 Bfi83 =2632 EXRH4: NOV LDflTR,#83H 
8295 249ft =2633 JMP PERROR 

=2634 SIZECHK 

8848 =2637+ SIZE SET 72 

=2638+; 

=2648 ; 

=2649 CODEBLK 4 
88CC =2654+ m 236 

88EC D4C2 =2658 INPKbV: CflLL KBDIN ; RETURNS KEY DEPRESSION IN A 

88EE W =2659 MOV KtV,fl 

88£F 83 =2668 RET 

=2661 SIZECHK 

8884 =2664+ SIZE SET 4 

=2665+; 

=2666+; ^♦^♦♦<^»^***^^^***»^»w^^»^*t»*»»tt**»»tr<'*'>*t* 
=2675 REJECT 
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LOC OBJ 



LINE 



SOURCE STRTEHENT 



9488 



8488 2382 
8482 3488 

8484 B938 

8486 Fl 

8487 9615 

0409 B938 
048B Fi 
848C B924 
840E ftt 

048F B931 

8411 Fl 

8412 B925 

8414 Rl 

8415 FB 

8416 D312 
0418 C61F 
841fl 2301 

041C B921 
841£ ftl 

841F B924 
0421 Fl 

8422 Rfl 

8423 B921 

8425 Fl 

8426 67 

8427 5387 
8429 EY 
842T1 8398 

842C B930 
842E Rl 
842F F4C3 

8431 B938 
0433 Fl 



2676 * 
=2677 
=2697+ 

=2781 ;EPRUN 

=2 (^2 ; 

=2783 ; 

=2794 ; 

=2705 ; 

=2786 ; 

=2787 } 

=2788 ; 

=2789 ; 

=2718 ; 

=2711 ; 

=2712 EPRUN: 

=2713 

=2714 

=2723+ 

=2724+ 

=2728 

=2729 

=2745+ 

=2746+ 

=2752+ 

=2753+ 

=2756 

=2772+ 

=2773+ 

=2779+ 

=2788+ 

=2783 EPCONT 

=2784 

=2785 

=2786 

=2787 

=2880+ 

=2881+ 

=2805 EPCON1 

=2821+ 

=2822+ 

=2835+ 

=2838 

=2847+ 

=2848+ 

=2852 

=2853 

=2854 

=2855 

=2856 

=2869+ 

=2878+ 

=2874 

=2875 

=2888+ 

=2081+ 



INaUDG(:F0:GOCOMS.HOD) 
CODCBU 218 

ORG 1824 
RUN EMULATION NODE. 

RELOAD EP WITH SYSTEM STRTUS AND RELEASE. 

SEQUENCE IS RS FOLLOWS: 

I F CimiND WAS TERMINATED E(V T>E 'NEXT' KEY: 

STORE SNA INTO EP PC; 
STORE EP PC INTO TOF-OF-STACK (RELATIVE 10 EP PSH); 
PUSS EP R0J 
PASS EP PSH; 
MISS EP TIER; 
PASS EP ACCUMULATOR; 

NOV fl#2 

CALL OUTUTL 

NHOV fcNUHCON 

NOV RjjtNUNCON 

NOV fl,«tt 

JNZ EPCONT 

NNOV LPfUO-SMRLO 

NO 1 / Ri/#SHALO 

NOV A,0Ri 

hov rl#eppclo 

NOV 0R1,A 
HNOV EPPCHLSHRW 
NOV RttSNAKI 

nov n,ern 

NOV Ri,#EPPCMI 

NOV 0R1,R 

NOV AKEV 

XRL MKEVNXT 

JZ EPC0N1 

NOV fl,#01H , STACK ONE LEVEL DEEP TO HOLD USfcK SI ART I NG ADDRESS 

HMOV EPPSH-A 

NOV Ri,#EPPSH 

NOV 0Rl,fi 

NHOV LDATA, EPPCLO 

NOV Rl, KPPCLO 

NOV A-0R1 

NOV LDATfl.fi 

NHOV A,EPPSH 

NOV R1,#EPPSW 

NOV fl,0Rl 

DEC A 

ANL R,t87H 

RL A 

ADD A,#83H 

NHOV SMALO,A 

NOV Rl, iSHRLO 

NOV «?1,A 

CALL EPSTOR 

NINC SHRLO 

NOV Rl,tSKntO 

NOV A,0R1 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



W34 17 
9425 (tt 

9436 B921 

9438 Fi 

9439 53F8 

943B B92b 
943D 41 
842E Rfi 
943F F4C3 
0441 88D1 
9443 ?46fl 

9445 B923 
044? Fl 
8440 F4D6 

044fi B921 
044C Fl 
044D F4D8 

844F B922 

wa fi 

9452 F4D9 

0454 B928 

0456 Fl 

0457 F4D9 
9459 8903 
045B F4DB 
045D 745fi 
045F 84GB 



0461 2302 
9463 3408 
9465 8919 
0467 745fl 
0469 99EF 



0460 BS37 
046D Fl 
046E 9371 
0479 B3 

0471 7C 



=2885+ INC ft 

=2890+ NOV mi, ft 

=2893 HHOV A,EPPSH 

=2992+ NOV Ri,iEPPSK 

=2903+ NOV fim 

=2987 RNL ft, #0F9H 

=2988 NORL A.EPTCHI 

=2914+ NOV Ri, tEPPCrll 

=2915+ ORL R>m 

=2919 m LDATaft 

=2929 CALL EPSTOR 

=2921 EPCNT: NOV R8,iLOW(OV2BAS+0VSIZE> 

=2922 CALL OVLOflD 

=2923 mOV R.EPP0 

=2932+ NOV Rl, KPR0 

=2933+ NOV A. (ft 

=2937 CRLL EPPASS 

=2938 IWV A,EPPSW 

=29474 HOV RL IEPPSW 

=2948+ MOV A,«?l 

=2952 CALL EPPASS 

=2953 HHOV fl,EPTINR 

=2962+ NOV RLtEPTIMR 

=2963+ NOV A,9R1 

=2967 CflL EPTASS 

=2968 NMOV fl, EPflCC 

=2977+ NOV Ri,#EPACC 

=2978+ NOV ft,m 

=2982 Cftl EPPASS 

=2983 ORL Pl,#000989ttB 

=2984 CALL EPSTEP 

=2985 CflL OVSWfif 

=2986 JNP CO) 
=2987 



=2988 
=2983 
=2999 
=2991 
=2992 COHGOR 
=2993 
=2994 
=2995 
=2996 
=2997 
=2998 
=2999 

=3009 
=3801 

=3062 CGO; 

=3011+ 

=3912+ 

=3916 

=3917 

=3918 i 

=3019 GOTBL: 



COHGOR GO FROM RESET COMMRND 
RESET PROCESSOR 

RELOAD LOW ORDER PROGRAM BYTES llsTTO PROGRAM NENORV 



NOV A,*2 

CALL 0U1UTL 

ORL F1,#EPRSEI 

CALL 0V5HAP 

RNL Pi, KNOT EPRSET) 



CGO 



SET UP BREAK LOGIC FOR APPROPRIATE BREAK CONDITIONS, 
DEPENDING ON CONTENTS OF 'TYPE'. 



HHOV 
NOV 
NOV 
ADD 
JNPP 

DC 



HTYPE 

RttTVPE 

B,«K1 
A,#LOW GOTBL 

m 

LOW(CGONC) 
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LOC OCJ LINE SOURCE STATEMENT 



8472 76 


=3828 


DB 


LON(CGOHB) 


0473 88 


=3821 


DC 


LOH(CGOSS) 


8474 76 


=3822 


DB 


LOH(CGOPAT) 


8475 88 


=3823 


DB 


LONCCGOTRA) 




=3824 ; 








=3825 CGOPflT: 






8476 93FD 


=3826 CGOWG: 


ANL 


PLtNOT mrniw 


8478 8S01 


=3827 


ORL 


Pi, W8808881B 


847fl 8482 


=3828 


JMP 


EPRUN4 




=3829 ; 






847C 99FC 


=3838 CGONB: 


ANL 


PLtNOT 88888811B 


847E 8482 


=3831 


JNP 


EPRUN4 




=3832 ; 








=3833 CGOTRfi: 






8488 8983 


=3834 CGOSS: 


ORL 


Pl,t88888811B 




=3835 i 








=3836 ;EPRUN4 SE1 UP CONTROL LOGIC TO RUN USER'S PROGRAM. 




=3837 ; 


RELEASE PROCESSOR TO RUN. 




=3838 ; 






8482 6H20 


=3839 EPRUN4: 


ORL 


P2, #881888886 ; DISABLE EP LINK REFERENCE 


8484 3ftF 


=3848 


flNL 


P2, #N0T 88818888B ; SET ALL REFERENCES TO RAM 


(111 A/" OOf\T* 

8486 S9DF 


=3841 


ANL 


Pl,tN0T MODOUT 


8488 F4F4 


=3842 


CALL 


CfREL 




=3043 i 








=3844 ; 


WRFT RH KEYSTROKE INPUT OR HARDWIRE BREAK TO OCCUR. 




=3845 ; 






848R F4RC 


=3846 EPRUW: 


CALL 


TOFPOL 


848C F4AF 


=3847 


CALL 


KBDPOL 


848E 37 


=3848 


CPL 


A 


848F F295 


=3849 


JB7 


EPRUN3 


8431 86SS 


=3858 


JNI 


EPRUN2 


8493 848A 


=3851 


JMP 


EPRUNl 




=3852 ; 








=3853 ;EPRUN3 A KEYSTROKE VPS DETECTED HNILE EP WAS RUNNING. 




=3854 i 


BREAK EXECU1I0N, 




=3855 i 


PROCESS KEYSTROKE. 


nine nifM 

8495 B488 


=3856 EPRUN3: 


CALL 


STSAVE 


8497 84B3 


=3857 


JMP 


EPRUN5 




=3858 , 








=3859 ;EPRUN2 AN ENABLED BREAK CONDITION OCCURRED. 




=3868 i 


BREAK EMULATION MODE, 






CONTINUE ACCORDING TO GO COMMAND TYPE. 




=3862 EPRUN2: 


CALL 


STSAVE 




=3863 


MWOV 


A, TYPE 


849B B937 


=3872* 


MOV 


Rl, tTYPE 


84SD Fi 


=3873+ 


MOV 


R,8R1 


849E 83A1 


=3877 


ADD 


R,#L0H CNTTBL 


8489 B3 


=3878 


JHPP 


m 




=3879 ; 






84A1 A6 


=3888 CNTTBL: 


oe 


LOH(BRKERR) 


84R2 BR 


=3881 


DB 


L0H(EPRUN6> 


84A3 BR 


=3882 


DB 


L0H<EPRW6) 


84A4 Aft 


=3883 


DB 


LOH<CNTTRA) 


84A5 Afl 


=3884 


DB 


LOW(CNTTRA) 




=3885 ; 
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LOC OBJ LINE SOURCE STRTENENl 

=2886 >EKKERR BREfflCPOINT LATCH MRS SE1 THOUGH BRERKPOIN1S HOT ENABLED. 





=3887 , 




DISPLAY HflRDHflRE ERkOR MESSAGE. 


trtflD DfWt) 


=3888 CRKERR: 


NOV 


LDATA,#8BH 


84fl8 249fl 


=3835 
=3898 , 




IMP 

•} ITT 


f unguis 




=3891 CNTTRfl: 


MMOV 


flDSPTIM 


cum [>qoq 


=3188+ 




MOV 


RtiDSPTIM 


writ rl 


=3181+ 




MOV 






=3185 




emi 


DELRV 


CURT PdAf 


=3186 




CRLL 


KBDPOL 




=3187 
=3188 




JB7 


EPCNT , B7 SET INDICATES NO KEYSTROKE 




=3189 


EPRUN5 


INPUT(KEV), 




=3118 




IF KEV=END GO D PARSER, 




=3111 




INPUT KEY, 




=3112 




IF KLVONEXT GO TO PARSER, 




=3113 




CONTINUE IN SflHE MODE. 




=3114 










=3115 EPRUN5: 


CR1L 


INPKEY 




=3116 




MOV 


R.KEY 




=3117 




XRL 


R,#KEYEND 


04B8 96C7 


=3118 




JNZ 


EPRET 




=3119 EPRUN6: 


CR1L 


INPKEY 


ftiRT FT! 


=3120 




MOV 


A, KEY 




=3121 




XRL 


a#KEYNXT 


84BF 96C7 


=3122 




JNZ 


EPRET 




=3123 




NOV 


R>#2 




=3124 




CALL 


OUTUTL 


£UpC OAA4 


=3125 
=3126 




JNP 


EPCNT 




=3127 


, EPRET 


EXECUTION MODE IS TO BE TERMINATED. 




=3128 




JUMP INTO PRRSER ID INTERPRET KEY ALREADY DETECTED. 


04C7 0433 


=3129 EPRET: 
=3138 i 


JNP 


miN2 




=3131 




SIZECHK 


88C9 


=3134+ 


SIZE 


SET 


281 




=3135+; 
=3136+; ****** 
=3145 EJECT 
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LOC 


OBJ 


LIE 


SOURCE STATEMENT 






=3146 


CODEBUC 115 


8598 




=3171+ 


ORG 


1288 






=3175 , 


STSflVE EP STATUS SRVE SUBROUTINE. 






=3176 , 


FORCE GILL ID LOC 814H; 






=3177 , 


SRVE EP fiCC; 






=3178 , 


SFIVE EF TIfO; 






=3179 , 


SfiVE EP PSH; 






=3188 . 


SftVE EP R8; 






=3181 i 


SfiVE EP TOP-OF- STACK IN EP PQ 






=3182 , 


RETURN. 




8588 


744F 


=3183 STSRVE: CflLL 


EPBRK 


8582 


2383 


=3184 


nov 


fl,#3 


8594 


3488 


=3185 


CflLL 


OUTUTL 


8586 


745R 


=3186 


coll 


OVSWOP 


8588 


B88F 


=3187 


nov 


R8,«L0H(0V8BRS+0VSI2E> 


858fi 


746ft 


=3188 


CALL 


OVIOfiD 


858C 


8fl28 


=3189 


ORL 


P2, 1881868888 


858E 


2314 


=3198 


nov 


R,#14H 


8518 


91 


=3131 


HOVX 


«*1,R 


8511 


9RDF 


=3192 


RNL 


P2,#N0T 88188888B 


8513 


8383 


=3193 


ORL 


n,mwmib 


8515 


F4DB 


=3194 


CALL 


EP5TEP 


8517 


8fl28 


=3195 


ORL 


P2, 188186888B 


8513 


9BEF 


=3136 


RNL 


P2.IN0T 88818888B 


851B 


8383 


=3197 


ORL 


PL KENBRfW OR ENBLNK) 


851D 


F4DB 


=3198 


CflLL 


EPSTEP 






=3133 










=3288 


EXECUTION PROCESSOR IS NOW (IT 






=3281 


(RETURN RDDRESS+2) PU9€D ON S 






=3282 






8S1F 


BGR5 


=3283 


nov 


R8,IL0H(0V3BflS+UVSIZE) 


8521 


746R 


=3284 


CflLL 


OVLOflD 


8523 


F4D8 


=3295 


CALL 


EPPflSS 






=3286 


mov 


EPRCcrt 


8525 


B328 


=3219+ 


MOV 


RLWflCC 


8527 


fll 


=3228+ 


nov 


8RLR 


8528 


F4D8 


=3224 


CflLL 


EPPflSS 






=3225 


mov 


EPTinR,A 


852A 


B922 


=3238+ 


nov 


RLKPTIHR 


852C 


m 


=3239+ 


nov 


«tt,R 


852D 


F4D8 


=3243 


CflLL 


EPPflSS 






=3244 


nnov 


EPPSH.fi 


852F 


Bsa 


=3257+ 


(10V 


RLtEPPSH 


8531 


fll 


=3258+ 


nov 


3Ri,fl 


8532 


F4D9 


=3262 




EPPflSS 






=3263 


nnov 


EPR8.fi 


8534 


B923 


=3276+ 


ROV 


RL#EPR8 


8536 


fll 


=3277+ 


nov 


§rla 


8537 


D8BB 


=3281 


nov 


R8,«.OH(OVlBRSi0VSIZE) 


8533 


746fl 


=3282 


CALL 


OVLOflD 






=3283 


nnov 


fl,EPP5H 


853B 


B921 


=3292+ 


nov 


R1,#EPPSW 


853D 


Fl 


=3233+ 


nov 


fl,«& 


853E 


87 


=3237 


DEC 


A 


853F 


5387 


=3298 


RNL 


A,#87H 



INTERNAL WITH 
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LOC OBJ 



LINE SOURCE 5TRTEHLNT 



8541 E7 


=3299 


RL 


H 


8542 9388 


=3389 


RDD 


fl,#08H 




=3381 


mov 


SHfiLO,R 


0544 B938 


=3314+ 


MOV 


RL-#SHfiL0 


0546 m 


=3315+ 


MOV 


m,n 


0547 F487 


=3313 


OIL 


EFFET 


0549 03FE 


=3329 


ADD 


fct-2 


054B flfl 


=3321 


NOV 


LDflTFb f{ 




=3322 


MH0V 


Eppaan 


054C B924 


=3335+ 


HOY 


rl#eppclo 


054E fll 


=3336+ 


MOV 




054F F4C3 


=3340 


OIL 


EPSTOR 


0551 B930 


=3341 


110V 


RLtSNRLO 


0553 11 


=3342 


INC 


m 


0554 F4B7 


=3343 


Cflll 


EPFET 


0556 flR 


=3344 


MOV 


lwito 


9557 53F0 


=3345 


RNL 


R, #111180806 


0559 2fl 


=3346 


XCH 


fl> LDRTR 


955ft 13FF 


=3347 


ftDDC 


fl,t-1 


055C 538F 


=3348 


RNL 


Ri t08801111B 




=3349 


HHOV 


EFfCHLfi 


955E B925 


=3362+ 


MOV 


RLUPPCHI 


0560 ftl 


=3363+ 


MOV 


m,a 


0561 4fl 


=3367 


ORL 


R,LDRTR 


0562 m 


=3368 


MOV 


LDflTfi,R 


9563 F4C3 


=3363 


CflLL 


EPSTOR 


0565 B825 


=3378 


MOV 


R0,f£PPCM 


9567 347C 


=3371 


CfllL 


UPDflOl 


0569 2340 


=3372 


MOV 


ft, #010080006 


866B D408 


=3373 


L 


MDISP 


6560 B820 


=3374 


NOV 


R0,#EPRCC 


056F 3490 


=3375 


CfiLL 


DSPNIO 


8571 03 


=3376 


RET 






=3377 


SIZECHK 


0072 


=3380+ 


SIZE KT 


114 



FOR DISPLRV 



=3381+; 

=3382+; «****w*w*tiwwtt«Mw*«*w**» 
=3391 IEJECT 
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LOC OBJ 


LINE 


SOURCE STATEMENT 






3392 * 


INaU0E<:F8:HFILE.HOD) 




mo 


=3393 CHfiRCR 


EQU 


9DH 


;<CR> 




=3394 chrrlf 


EQU 


CTTt 


;<LF) 


WW 


=3395 CNTRL2 


EQU 


1RH 


;C0NTR0L-2 




=3396 ; 










=3397 


CODEBLK 


88 




8297 


=3412+ 


ORG 


663 






=3416 ;IRECIN 


ICXFILE 


RECORD INPUT ROUTINE 


8297 34CD 


=3417 l-KECIN: 


CRLL 


CftfWIN 




8299 D3ifl 


=3418 


XRL 


fl.#CNTRLZ 




829G C6E8 


=3419 


JZ 


DONE 




829D D31fl 


=3428 


XRL 


fitCNTRLZ 




829F D33ft 


=3421 


XRL 


fi, #(':') 




82ftl 9697 


=3422 


JNZ 


HRECIN 






=3423 


wov 


O&SUfl, ZERO 




82fl3 GD88 


=3428+ 


nuY 


CHKSUn* f ZERO 




82ft5 14F8 


=3432 


CflL 


WTEIN 






=3433 


MHOV 


BUFCNLft 




82K7 B941 


=3446+ 


MOV 


Ri,#8UFCNT 




82fi9 ftt 


=3447+ 


MOV 


8Rl.fi 




82flft 14F8 


=3451 


/"\ A 1 1 

CALL 


BVTEIN 






=3452 


nrwv 


SMflHLR 




82HC B931 


=3465+ 


nov 


kl» iSMRHI 




82RE fll 


=3466+ 


MOV 


8Rl,fl 




82HF 14F8 


=3478 


ULL 


BVTEIN 






=3471 


fTPJV 


SMRL0,fi 




82B1 B938 


=3484+ 


MOV 


Ri.tSKRLQ 




92B3 ftt 


=3485+ 


MOV 


«?i,A 




8264 14F9 


=3489 


cbll 


BVTEIN 






=3499 


MHOV 


RECTYPift 




82B6 B942 


=3583+ 


MOV 


Rl, #REC1YP 




82B8 Rl 


=3584+ 


MOV 


8R1,R 






=3588 ; 










=3589 ;HDflTIN 


HEX DATA BVTE IN 






=3518 HPflTIN. 


MHOV 


HBUFCNT 




82B9 B941 


=3519+ 


MOV 


R1,#8UFCNT 




8288 Fl 


=3528+ 


MOV 






82£!C C6CC 


=3524 


JZ 


RECDON 




82BE 14F8 


=3525 


CflL 


BVTEIN 




82C8 Rfi 


=3526 


nov 


LDftt&ft 




82C1 F488 


=3527 


aa 


LSTORE 




82C3 34F2 


=3528 


CflL 


INCSMR 






=3523 


MDEC 


6UFCNT 




82C5 B941 


=3534+ 


nov 


R1,#BUFCNT 




82C7 Fl 


=3535+ 


MOV 


dm 




82C& 87 


=3539+ 


DEC 


A 




82C9 ftt 


=3544+ 


MOV 






82Cfi 44B9 


=3547 


JMP 


HDflTIN 






=3540 ; 








82CC 34C0 


=3549 RECDQN. 


CRLL 


CHflRIN 




82CE D33I- 


=3558 


XRL 


fl, #<'?') 




8208 C6DB 


=3551 


JZ 


CK5H0K 




8202 D33F 


=3552 


XRL 


ft, #<'?') 


; SWITCH BfKX 


82D4 34Bfl 


=3553 


CflL 


NIBIN2 


;JOIN SUBROU1 


82D6 14F2 


=3554 


CflL 


0YTEU 


; DITTO 
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LOC OBJ 



L I M SOURCE STATEMENT 



(RESULT FOR NON-'?' CHARACTERS IS AS IF 
BVTEIN WAS CALLED. > 



02D8 FT) 
02D9 96E1 

0206 B942 
9200 Fi 
02DE C697 



92E0 83 



82E1 HWC 
82E3 249fl 



804E 



80F0 



00F0 3468 
99F2 47 
08F3 Rfi 
98F4 34B8 

99F6 4A 
88f? flfl 
00F8 SO 
00F9 RD 
98Fn FA 
90FB 83 

0B0C 



81B8 



81B8 34CD 
91BA 03C6 

81BC E6C2 
01BE 03F9 
01C8 E6C9 



NMOV 
NOV 

JNZ 

mov 
mov 

MOV 

J2 



A, CHKSUW 
A, CHXSUM 

CHKEPR 

flRECTVP 
RtiRECTVP 

r\,m 

HRECIN 



HEX FILE CORRECTLV RECEIVED 
RET 



=3555 
=3556 
=3557 
=3573+ 
=3577 

=3578 CKSMGK 
=3587+ 

=3588+ 
=3592 
=3593 ; 
=3534 ;DONE 
=3595 DONE; 
=3536 ; 

=3597 iCHKERR CHECKSUM ERROR IN INPUT RECORD DETECTED 
=3538 CHKERR: MOV LDATR,t0CH 
JMP PLRROR 
SIZEDK 

SET 78 

CODEBLK 1 2 
ORG 248 
(BVTEIN BVTE INPUT SUBROUTINE. 

RECEIVES TWO HEXIDECIHRL CHARACTERS FROM THE TAPE INPUT DEVICE 
AND ASSEMBLES THEM INTO A SINGLE BYTE <T DATA. 
NIBIN 
A 

LDATA,A 
NIBIN 
LDATft; A 
A,LDATR 
LDATA»R 
fcCHKSW 
CHKSUfcA 
A, LDflTR 




=3673* 
=3682 
=3GS3 
=3693+ 

=3697 ; NIBIN 
=3698 ; 
=3699 NIBIN: 
=3780 NIBIN2 
=3701 
=3702 
=3703 
=3704 
=3705 
=3796 
=3707 



CODEBLK 25 
ORG 440 

RECEIVES ft HEXIDECIHRL CHARACTER AND PRODUCES A MASKED FOUR BIT VALUE. 
NOTE- ERFDR CICCk'ING DONE TO VERIFY HEXIDECIHflL VALIDITY 



CALL 
ADD 

JNC 
ADO 
JNC 



CHARIN 
fU-3AH 

NIBI3 
A, #-7 
ASCERR 



;ACC=0F6-0FF FOR CHARACTERS '8'-'9' 
; CHARACTERS > '9' PRODUCE OVERFLOW 



/flCC=8-5 FOR CHARACTERS 'fl'- 
; ERROR IF CHARACTER BETWEEN 



AND 'A' 



ACC=0F61I-05H FOR CHARACTERS 'B'-'F' 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



M.C2 03Ffi 
MC4 8310 

81C6 EGC9 
81CS 82 



81C9 Bfi8ft 
01CD 249fi 

9015 



810) 



81CD D449 
81CF 537F 
dlDl 83 



8885 



=3788 NIBI3: fiDO Ht-C 
=3785 m d I18H 

=3718 

=3711 JNC flSCERR 

=3712 RET 
=3713 ; 

=3714 / flSCERR ILLEGAL HEXIDECIMRL CHFRflCTER RECEIVED 
=3715 flSCERR: MOV LWTfl,»8flH 
JMP PERROR 
SIZECFK 
SET 21 



;RCC=8F8H-0FFH FOR CHHRflCTERS '8'-'F' 
;flCC=88H-8n< FCR CHARflCTIRS '8'-'F'; 
/OVERFLOW IF ABOVE IS TRUE. 



=371$ 
=3717 

=3728* SIZE 
=37214; 



************************ 



%fjulct*&*&*L*&*** t * : **** : ** : 



=37224; 
=3721 
=3732 

=3733 CODEBLK 5 

=3743+ ORG 461 

=3747 ,CHflRIN CHfiRflCTER INPU) ROUTINE. 

=3748 ; RECEIVES ONE ASCII CHRRflCTER FROM TIC LOGICRL READER DEVICE. 

=3749 CH8RIN: CRLL CIN 

flNL fW7FK 
RET 

SIZECHK 
SET 5 



=3758 
=3751 
=3752 
=3755+ 
=3756+ 
=3757+ 
=3766 
=37C7 
=3768 EJECT 



;jze 
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IOC OBJ 



LINE 



SOURCE STATEMENT 



8572 



=3769 CODEBLK 180 

=3794H ORG 1394 

=3798 ;HFILEO HEX FILE OUTPUT SUBROUTINE 



8572 B931 

8574 Fi 

8575 B935 

8577 M 

8578 B938 
857fl Fl 
857B B934 
9b7D fll 

857E BD08 
8508 B865 



8582 14FC 

8584 Ffl 

8585 m 

8586 18 

8587 B4E2 
8589 E69G 

8588 34F2 
858D F8 
85SE 8388 
0598 E682 
8592 D408 
0594 A472 



8536 0408 
8598 B6R7 
059fl 34D2 
859C B8RE 
059E F8 
859F re 
25m cca? 

85fi2 B4B0 

95fl4 18 

85fl5 H49E 

05H7 34D2 

05f» 231R 

85flB B4BD 

85fS) 83 



05RE 203R3038 



WEN MILLED WITH F8=8 OUTPUT IS STANDARD FEX FILE FORMAT. 
WHEN MILLED HI Hi F0=1 OUTPUT IS FORMATTED DATA DUMP D CRT. 



=3799 ; 
=3888 ; 
=3881 HFILEO 
=3817+ 
=3818+ 
=3824+ 
=3825+ 
=3828 
=3844+ 
=3845+ 
=3851+ 
=3852+ 
=3855 
=3868+ 
=3864 
=3865 ; 

=3866 .; LD8STE LOAD NEXT BYTE FROM MENORV INTO hEX BUFFER 



MHOV 

MOV 
MOV 
NOV 
MOV 
MMOV 
MOV 

MOV 
MOV 
MOV 

MMOV 
MOV 

MOV 



MEMHI, SHRHI 
RLISMRHI 
f),§Ri 
Rl tHEffU 

MEMLO, SMRLO 
RltSMflLO 

R,0R1 
Rl, WEHLO 

($1,0 
CHKSUM,i£RO 

CWCSUM, IZERO 
R0,#HEXBUF 



=3867 LDOVTE: CflLL 



=3868 
=3869 
=3878 
=3871 
=3872 
=3873 
=3874 
=3875 
=3876 
=3877 
=3878 
=3873 
=3838 
=3881 
=3882 
=3883 

=3884 ENDTIL 

=3085 
=3886 
=388? 

=3888 ENDFi: 
=3889 



MOV 

MOV 

INC 

CfU 

JNC 

CfU 

MOV 

RDD 

JNC 

CfU 

JMP 



LFETCH 
R-lDflTB 
*R8,R 
R8 

CMPMflS 
ENDFIL 
INCSMft 

R,R8 

A #-<BUatN+f€XBUF> 

ldbyte 

HRECO 
HFILEO 



ENDFIL END HEX FILE TRANSMISSION: 

PRINT OUT BUFFER FOR LAST DATA RECORD 
PRINT QJ OWNED 'END-OF-FILE' PEOORD 
RETURN, 

GALL tSJECO 
JF0 HFDONE 
CRLL TCRLFO 
MOV R8,#<L0H EOFRED 
MOV R,R8 
MOVP fl,8fi 
JZ HFDONE 
CfU CHflRO 
INC (W 
JMP ENDFI 
CfU TCRLFO 
MOV fi, tCNTRLZ 

cfu chrro 

RET 



=3891 
=3892 

=3893 

=3894 HFDONE: 
=3895 

=3896 
=3897 
=3898 i 

=3899 ; EOFREC CHftRRCTER SRTING FOR CfNNED END-OF-FILE RECORD TOR 
=3908 ; INTEL HEX TILE FORMRT STANDARD. 

=3981 EOfREC: DC ' :00088001FF' 
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LOC OBJ 



LINE 



SOURCE STRTEMENT 



8562 38503838 
8586 38314646 
85BR 98 

8049 



8688 



=3982 
=3983 

=3386+ SIZE 
=3987+; 



8 



;EM> OF STRING CODE BYTE. 



SIZEO* 
KT 73 



=3988+ 
=3917 
=3918 
=3919 

=394i*+ 

=3953 ;HRECO 
=3954 ; 



CODEBLK 99 

ORG 1536 
HEXIDECIMflL RECORD OUTPUT SEQUENCE. 
HK BUFFER RLREflDY LORDED. 



acaa co 
OWRJ ro 


_7Qtrr: 1 jocm - 
--S5JJ HKfcUJ. 


rw 




V&Ol VJ>JTJ> 






rv » rK.?SBlT 






ITKJT 


PJ FPMT. fl 


acai 






w mFCNT 
Mj wWJT i 


flMK (M 










"WW 


mi i 

WILL 




0688 2328 






fl, *' ' 


868R B4ED 


=3977 


CflLL 


CHRRO 


868C D617 


=3978 


JF8 


F0UMP1 


868E 23311 


=3979 




ft, #' ; ' 


8618 R480 


=3988 


CflLL 


CHflRO 






MHOV 


fl DUFCNT 


8612 B941 


=3998+ 


MOV 


RLtOUFCNT 


8614 Fl 




MOV 




8615 3400 


=3995 


CRLL 


BVTEO 




=3996 F0UMP1: 


MMOV 


ft, MEMI-II 


8617 B935 


=4085+ 


nov 


RIjIHEMHI 


8619 Fl 


=4986+ 


MOV 


A,eRl 


861fl 34DB 


=4018 


CflL 


BVTEO 




=4811 


ttlOV 


fl* MEMLO 


861C B934 


=4028+ 


MOV 


Rl, IMEMLO 


861E Fl 


=4821+ 


MOV 


R.CR1 


861F 34DB 


=4025 


CfiLL 


BYTEO 


0621 B628 


=4026 


JF0 


F0UMP2 


8623 27 


=4327 


clr 


A 


8624 34DB 


=4828 


CRLL 


BVTEO 


8626 C42C 


=4829 


JMP 


OflTO 


862C 2330 


=4039 FWJHP2: 


MOV 


a#'=' 


862fl B4B0 


=4831 


CfU 


ckrro 




=4032 ;DflT0 


DflTfl CUIFUT 


862C B865 


*33 WTO: 


MOV 


R8,*EXBUF 


862E B632 


=4834 WVTQ1: 


JF9 


F0UMF5 


8638 C436 


=4835 


JMP 


FDUHP3 


8632 2328 


=4836 FWJMP5: 


NOV 


fl#' ' 


8634 B4B0 


=4837 


CflLL 


CHRRO 


8636 F0 


=4838 FDUHP3: 


MOV 


am 


8637 3408 


=4839 


CflL 


BVTEO 


8639 18 


=4840 


INC 


ft 




=4041 


MDJNZ 


BUFCNL OfiTOl 


863fl B941 


=4846+ 


MOV 


Rh #BUFCNT 


862C Fl 


=4847+ 


MOV 


fi,3Ri 


863D 07 


=4851+ 


DEC 


A 
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LOC OBJ 



LINE 



SOURCE SlATElfcNT 



863E Rl 
863F 962E 



8641 B64S 

8643 FD 

8644 37 

8645 17 

8646 im 
8648 83 

8949 



81D2 

81D2 2380 
81D4 G4BD 
81D6 238ft 
81D8 B4B0 
81Dfl 83 

8883 



81E6 539F 
81E8 83T6 
81ER F6EF 
81EC 833B 
81EE 83 
91EF 0341 



=4856+ tli ffilA 

=4868+ W DflTOl 

=4862 ; 

=4863 >ENDREC END RECORD BBNG TRANSMITTED 



=4864 ENiKEC: 
=4865 
=4881+ 
=4885 



JF8 

mov 

«ov 

CPL 
INC 
COLL 
RET 

SIZED* 

SET 73 



FCW4 
HO-KSUH 

ft 

R 

BYTEO 



=4887 

=4888 FDUMP4: 
=4889 

=4892+ SIZE 
=4033+; 

=4183 ■> 

=4104 CODEBLK 9 
=4114+ ORG 466 

=4118 ; TCRLFO TAPE <CRXLF> OUTPUT 

=4119 TCRLFO: MOV R,#CHRRCR 

=4128 CRLL CHRRO 

=4121 HOV ft, #CHfiRLF 

4122 CflLL »«?0 

4123 RET 
=4124 SIZEOK 
=4127+ SIZE SET 9 
=4128+; 





=4138 > 








=4139 


CODEBLK 11 


eiDC 


=4149+ 


ORG 


475 




=4153 ; BYTEO 


ByTE output 


81DB Rfi 


=4154 EtHTEO: 


HOV 


LDATfl,A 


81DC 6D 


4155 


ROD 


ft, CHKSUH 


81DD RD 


=4156 


MOV 


CHKSUHfl 


81DE FA 


4157 


HOV 


fl> LDfYTR 


81DF 47 


4158 


SWfif 


A 


81E8 B4CB 


4159 


CRLL 


NIW 


81E2 Ffl 


=4168 


HOV 


fi, LDflTR 


81E3 B4BB 


4161 


crll 


NIBO 


81E5 83 


=4162 


RET 






=4163 


SIZEOK 


moo 


=4166+ SIZE 


SET 


11 




=4167+; 












=417/ i 








=4178 


CODEBLK 12 


81E6 


=4188+ 


ORG 


486 



4192 ;HEXflSC (EXIDEClrtftL NIBBLE TO ASCII CHflRflCTER CONVERSION. 



=4193 HEXRSC: 

=4194 

=4135 

41% 

4197 

=4198 HEXNIB: 



ROD 

J3 

BOD 

RET 

ROD 



d#8TH 
R,#<-18> 

HEXNIB 

R,K'R'> 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



B1F1 83 


4199 


LET 






=4299 


SIZECJK 




nvt 


=4203+ SIZE 


SET 12 




=4294+; 








=4295+,****** 








4214 ; 








=4215 ; 








=4216 DECLARE 


BITSO* CONST 


WW 


=4238 BITSO 


EW 


11 ;DRTR 




=4231 ; 








=4232 


COOEBLK 38 


84C9 


=4252+ 


ORG 


1225 




=4256 /KBDLflV HflLF-BIT TINE DELflV 




=4257 HBDLflV: 


HHOV 


H/HBITHI 


04C9 B927 


=4273+ 


NOV 


R1,#HBITHI 


84CB Fl 


=4274+ 


HOV 


R-0R1 


84CC B945 


=4288+ 


MOV 


RttH 


WCE ftt 


=4281+ 


HOV 


m,n 




=4284 


HHOV 


RLHBITLO 


84CF B926 


=4380+ 


MOV 


RLWBITLO 


84D1 Fl 


=4381+ 


HOV 


fim 


84D2 M 


=4314+ 


HOV 


Rtfl 


0403 8407 


4317 


jmp 


HBD1 


04D5 B%8 


=4318 H8D2. 


HOV 


Ri,t9 


04D? LSD7 


=4313 KBD1: 


DM 


RLHBDL 




=4320 


HDJNZ 


H,HBD2 


84D9 B945 


=4325+ 


HOV 




84DB Fl 


=4326+ 


HOV 


H,m 


04DC 07 


=4330+ 


DEC 


A 


94DD Rl 


=4335+ 


HOV 




84DE 9605 


=4339+ 


JHZ 




94E8 83 


=4341 


RET 






4342 


sizechk 




8818 


=4345+ SIZE 


SET 24 




=4346+; 







;DRTR EITS FVT OUT (INCLUDING TWO STCP BITS) 



=4347+; 
=4356 i 
=4357 EJECT 
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LOC OBJ 



LINE SOURCE STATEMENT 





=4358 


CCCCBLK 48 


85BB 


=4383+ 


ORG 


1467 




4387 ;NIBO 


MftSK flCC TO MAKE r£X NIBBLE, TRANSLATE TO ASCII AND OUTPUT 


858B 34E6 


=4388 NIK): 


caL 


HEXflSC 




=4383 ; 








=4398 >CHARO 


CONSOLE OUTPUT SUBROUTINE 




4391 ; 


WRITES 


THE CONTENTS OF THE ACC TO TIC CRT DISPLAY SCREEN 




4392 CHfKO: 


mov 


REG&R 


05BD BS44 


=4485+ 


MOV 


Rl, tREGC 


85BF fli 


=4486+ 


MOV 






=4410 


mmov 


B, BITSO ;SET NUMBER OF BITS TO BE TRANSMITTED 


85C8 B943 


=4421+ 


MOV 


Ri,#8 


85C2 B18B 


=4422+ 


MOV 


m,mm 


05C4 97 


=4426 


CLR 


C ; CLEAR CARRY 


85C5 F6C8 


4427 COi: 


J3 


C02 


85C7 998F 


=4428 


fiNL 


PI, #NOT TTVOUT 


05C9 A4CF 


4429 


JHP 


C03 


05C8 8946 


=4438 C02: 


ORL 


ptinvwr 


85CD 88 


=4431 


NOT 


j EVEN OUT THO BRfiNCH EXECUTION TIES 


8SCE 88 


4432 


NOP 




85CF 94C9 


=4433 C03: 


C«J. 


IBOLflV 


85Di 94C9 


4434 


caL 


KBDLDY 


85D3 97 


4435 


CLR 


C ,SET HWT HILL EVENTUfiLLV BECOME A STOP BIT 


85W A7 


=4436 


CPL 


C 




437 


KRRC 


REGC ; ROTATE CHARACTER RIGHT ONE BIT, 


85D5 B944 


=4442+ 


MOV 


Rl, tREGC 


65D7 Fi 


=4443+ 


MOV 


A, SRI 


85D8 67 


=4447+ 


m 


R 


95D9 Ri 


=4452+ 


MOV 






4455 




i \ MOVING NEXT DATA BIT INTO CARRY 




=4456 


MDJNZ 


B,CQ1 i CHECK IF CHARACTER (AND STOF B1T<S» DONE 


95DR B943 


=4461+ 


MOV 


Rl,#6 


85DC Fl 


=4462+ 


MOV 


A,«U 


95DD 87 


=4466+ 


DEC 


A 


85DE fti 


=4471+ 


MOV 


8R1, A 


85DF %C5 


=4475+ 


JKZ 


C01 


05E1 83 


=4477 


RET 






=4478 


SIZECHK 


9027 


=4481+ SIZE 


KT 


39 




=4482+; 








=4483+ ; «:*^«:*M*^>M^*4*ln^ 




=4492 ; 








=4493 


CODEtfLK 47 


8649 


=4523+ 


ORG 


1689 




=4527 ;CIN 


CQNSOL INPUT SUBROUTINE WAITS FOR fl KEYSTROKE HND 




=4528 i 


RETURNS WITH 8 BITS IN REG ACC. 


9649 BS43 


=4529 CIN: 


MOV 


W,«B 


9G4B B188 


=4538 


MOV 


8RL#C ;DfiTA BITS 10 BE READ 


9640 464D 


4531 CI8: 


JNT1 


CI8 


964F 4640 


=4532 


JNT1 


CI8 


8651 5651 


=4533 CIl: 


JT1 


CIl 


8653 5651 


=4534 


JT1 


CIl 


9655 94C9 


4535 


CALL 


HEDLRV 


9657 5651 


4536 


JT1 


CIl 


8659 94C9 


4537 C12: 


CflLL 


IBDLflY 
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LOC OBJ 



LINE SOURCE STATEMENT 



965B 94C9 


=4538 


CflLL 


HBOLftV 


865D 5662 


=4539 


JT1 


CJ3 ; CHECK SID LINE LEVEL 


965F 97 


=4548 


CLR 


C iPfllfl BIT IN CV 


8668 C465 


4541 


JMF 


CM 


8662 9 ? 


=4542 CI2: 


CLR 


C 


8663 fl7 


4543 


CPL 


c 


8664 88 


=4544 


nop 


;EVEW OUT BRflNCH EXECUTION TIKES 


8665 88 


=4545 CI 4: 


NOP 




8666 88 


4546 


WOP 




866? 88 


4547 


NOP 






=4548 


MRRC 


REGC 


8668 B944 


4553+ 


NOV 


R1,#R£GC 


866A Pi 


=4554+ 


NOV 




066B 67 


=4558+ 


RRC 


a 


866C fil 


=4563+ 


NOV 


8Rl»fi 




=4566 


NDJNZ 


6,CI2 


866D BS43 


=4571+ 


NOV 


Ri,#B 


966J- n 


=4572+ 


NOV 


n,m 


8678 87 


=4576+ 


DEC 


fl 


8671 m. 


=4581+ 


NOV 




8672 9659 


=4585+ 


M 


C12 




4587 


NMOV 


a REGC 


8674 B944 


=4596+ 


NOV 


RL#REGC 


8676 Fl 


=4597+ 


NOV 


fl>8Rl 


8677 83 


=4681 


RET 


; CHARACTER CONFLE1E 




=4682 


SI2ECHC 


882F 


=4685+ SIZE 
=4686+; 
=4687-<; ****** 
=4616 EJECT 


KT 


47 

ntt*****************************^*************** 
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LOC 06J 



LINE 



SOURCE STATEMENT 



82E5 



82E5 B934 
82E7 Fi 
02ES flfl 
82E9 F488 
82EB B4E2 
92ED E6F3 
02EF 34F2 
82F1 44B 
92H 83 



889F 



89FC 



88FC D478 
88FE Rfl 
89FF 83 

8984 



8678 



8678 B937 
867fl Fl 
d€7B 837E 
867D B3 

067E 84 
867F 98 
8688 9C 

8681 R9 

8682 Bi 

8683 Bl 



9684 B931 
8686 Fl 
8G87 9698 



4617 * INCLUD£(:F0.NEr1REF. MOD) 
4618 CODEBLK 15 

=4633+ ORG 741 

=4637 -COMFIL CQMMRH) D FILL ADDRESS SPRCC BETWEEN St* FN) EHR WITH LflTR 

=4638 / I N LM BYTE OF MEM. 

=4639 COMF1 L : NMOV LWTfl, ICHL0 

=4655+ NOV RL #HEfLO 

=4656+ NOV d «H 

=4669+ NOV LDfVlFU 

=4672 LFILL: CflLL LSTORE 

=4673 CHLL CHPMRS 

4674 JNC LFIUI 

=4675 CflL INtSTO 

=4676 JMP LFILL 

=4677 LFIUI: RET 

=4678 SIZECHK 

=4681+ SIZE SET 15 

=4682+; 

=4683+; twt«wwt*www*wimw*«tt«»t<tHiiittHnttw«w 

=4692 ; 

=4693 CODEBLK 4 

=4698+ ORG 252 

=4782 ; LhETCH FETCHES CONTENTS OF LOGICOL MEMORY RDDKESS DETERMINED feY 

4703 ; <TYPD,<SHflHD.. « <SHflLO> INTO <LDfiTfi>. 

=4784 LFETCH: CflLL flFETCrl 

=4785 NOV LtflTM 

=4786 RET 

=4787 SIZECHK 

=4718+ SIZE SET 4 

=4711+; 

=4721 ; 

=4722 CODEBLK 75 

=4752+ ORG 1656 

=4756 ; 

=4757 >RFETCH LOGICAL FETCH SUBROUTINE 

=4758 ; FETCHS CONTENTS OF VftRIOUS MEMORY SPftCES D fiCC. 

=4753 AFETCH: MMOV A TS"PE 

NOV Rl, ITYPE 
NOV fl, m 
» fl/iLOH LFETBL 
W 



=4768+ 
=4769+ 
4773 
4774 
=4775 i 
=4776 LFETBL: 
4777 
=4778 
4779 
=4788 
=4781 
=4782 ; 
=4783 LFEPM: 
=4792+ 
=4793+ 
=4797 
4798 



JMPP 

oe 

D8 
DB 
DB 
D8 

NMOV 
NOV 
NOV 
JNZ 
NMOV 



OV LFEHM 
OV LFEDN 
LOW LFEREG 
LOU LFEINT 
LOW LFEBRK 
LOU LFEBRK 

dSMflHI 
Rl, #SM8HI 

LFEDM 

fl, SMfiLQ 
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no i 

UtJJ 


1 IMC 


SOURCE STATEMENT 




DQ7Q 




NOV 


RLtSNRLQ 




r x 




MOV 




968C 




=15M5 


ADD 


H,t-0VSIZE 


868E 


r d^w 


=1<M? 


jc 


LFEDH 








mov 


USHfiLO 




DO ?o 




NOV 


Rl, tSfflO 




C4 
rl 


-4tSt4+ 


KOV 


f\,m 




97JI: 




m 


fl^tOVBUF 




OQ 
tV7 


-VS£f 


NOV 






r 1 




NOV 


(l«l 




an 


-4<>J1 


RET 






QAC4 


-toii LrtWl. 


CALL 


LPGSEL 


CV.qfi 


01 


45 J J 


hovx 


f\,m 


0£<X) 


ft - ? 


— t KSH 


RLT 








rlflT"? - 










=ifi"?c 1 FTPrr. 


NN0V 


aSHflLO 


(WW' 


RQ7Q 


-AOAc:±. 
— 'KttJt 


NOV 


Rl, tSMRLO 




Ft 


=101£4. 


NOV 


dm 


cwrqr 


r 




IWL 


fkMlllllllB ;C 


WJflX 


res* 




J2 






F1R7 


=lflS? 


JMP 


CPFET 






=4f£T? ; 












mov 


HEPR8 




DJ&S 




NOV 


R1,#EPR9 


nan 


r ± 




NOV 


fl«l 


wno 


OS 


— tvOv 


RET 








-4Q£Q . 

— fQQir l 










=4fi7fl 1 FFTMT 


: mov 


mo 








NOV 


H,#SNflO 


arms 

OOflD 


r x 


— 1 tOQO T 


NOV 


R.8R1 




WCD 




ADD 


fl.lEPftCC 


OfCC 






NOV 




WW 

uwir 


r ± 


=4886 


NOV 


fi.?Rl 






=4887 


RET 








=4888 ; 










=4889 iLFEBRK LQGICBL FETCH OF BREFK-POI 




94F1 


=4890 LFE8RK; 


: CfiLL 


LPGSEL 






=4891 


QUI 


P1,IN0T 868018808 






=4892 


ORL 


PL #088810888 


B6B7 


99FD 


=4892 


flNL 


PI* iWOT 0^6908106 


06B9 




=4894 


ORL 


PLt08088801B 




OX 


=4895 


MOVX 


flSRl 


86BC 




=4896 


NOV 


R,#81H 


068E 


86C1 


=4897 


JNI 


LFEBRI 


8GC8 


27 


=4898 


aR 




06C1 


83 


=4899 LFEBRi; 


RET 








=4909 


SIZECHK 




884fi 




=4983+ SIZE 


SET 74 



; CHECK IF LOH 7 BITS =« 



=4984+; 
=4985+; 
=4914 $EJECT 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



8788 



iLSTORE 



8788 B937 

8782 Fl 

8783 8386 
8705 B3 

8786 8C 

8787 21 

8788 26 
0789 34 
07»1 3D 
070B 3D 



078C B931 
078E Fl 
078F 9621 

0711 B930 

8713 Fl 

8714 03E9 
0716 F621 

0718 B930 
071fl Fl 
071B 034E 
071D m 
871E Ffl 
071F Rl 
0728 83 

0721 94E1 

8723 Tfl 

8724 91 
0725 83 



8726 B938 
8728 Fl 
0729 537F 
072B C62F 
072D E4C3 



072F Ffl 
0738 B923 

0732 HI 

0733 83 



=4915 
=4958+ 
=4554 ; 
=4955 ; 
=4956 ; 
4957 LSTORE: 
=4966+ 
=4967+ 
=4971 
4 972 
4973 ; 
=4974 LSTTBL: 
4975 
4976 
=4977 
=4978 
=4979 
=4988 i 
=4981 L5TPM: 
=4998+ 
=4991+ 
=4995 
=4996 

=5886+ 

=5818 

=5011 

=5012 

=5821+ 

=5822+ 

=5026 

=5627 

=5028 

=5829 

=5038 

=5831 > 

=5832 LSTDM: 

=5833 

=5834 

=5835 

=5836 ■> 

=5837 L5TREG: 

=5846+ 

=5847+ 

=5851 

=5852 

=5853 

=5854 i 

=5055 L5TR8: 

=5078+ 

=5884+ 

=5085+ 

=5888 

=5889 i 

=5898 LSTINT: 



CCOEBLK 85 
ORG 1792 

LOGICAL STORE SUBROUTINE 

STORES CONTENTS OP LDATfl INTO VRRIOUS MEMORV SPACES. 
MHQV flTVPE 
NOV RttTYPE 

kov n,m 

ADD fl,#LOW LSTTBL 
JHPP ffi 



DC 

db 

DB 
D6 

De 

D6 

hmov 

MOV 

hov 

JNZ 

MNOV 
MOV 
MOV 

ADD 

JC 

HMOV 
MOV 
MOV 

RDD 

MOV 

MOV 

MOV 

FET 

CALL 
NOV 
MOVX 
RET 

MMQV 

MOV 
MOV 
ANL 

JZ 
JHP 



LOW LSTPH 
LOW LSTDM 
l£W LSTREG 
LDJ LSTIN1 
LOU LSTBRK 
IOV LSTBRK 

flSHAHI 

RLtSHRHI 

fl,0Ri 
LSTDM 
aSMflO 

Rl, iSHALO 

a,m 
a#-ovsiZE 

LSTDM 
A/SMALQ 
Rl,#SMfiLO 

A,tOVBUF 
R1.R 
flLDRTA 
0R1,A 



LPGSEL 
A,LDf)Tfl 



Fi, SMRLO 
RLtSNALO 

A,«fl 
A,#81111Ultf 
LSTR8 
EPSTOR 



W10V EPR8, LDATfl 

MOV Fl, LDRTfl 

MOV Rl, IEKR8 

MOV 8RLA 

RET 

MHOV fl, SMRLO 



i CHECK IF LOW ORDER ElITS = 
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LOC OBJ 



LINE SOURCE STATEMENT 



8734 B928 


=5099+ 


MOV 


RL ISMflLO 


0726 Fl 


=5188+ 


MOV 


f\,m 


0727 8328 


=5104 


ADD 


A,#EPACC 


0739 A9 


=5185 


MOV 


RLft 


072A Ffi 


=5186 


MOV 


ft, LDATft 


072B fll 


=5107 


MOV 


0RLH 


073C 82 


=5188 


RET 






=5109 i 








=5110 ;LSTBRK 


LOGICAL 


STORE OF BREAK-POINT WITR 


8720 94E1 


=5111 LSTERK: 


CALL 


LPGSEL 


872F Ffl 


=5112 


MOV 


rUDATA 


0740 1246 


=5112 


JB8 


LSTBR1 


0742 8901 


=5114 


ORL 


n,mmms 


8744 E448 


=5115 


JMP 


LSTBR2 


8746 99FE 


=5116 LSTBRi: 


flNL 


Pi,#NOr 880888816 


8748 99F7 


=5117 LSTBR2: 


flNL 


Pi, INOT 80801080B 


874H 31 


=5118 


MOVX 


A,W1 


874B 8908 


=5119 


ORL 


Pi, #098019088 


8740 82 


=5120 


RET 






=5121 


SIZECHK 




804E 


=5124+ SIZE 


SET A 




=5125+; 












=5125 ; 








=5126 


CODEBLK 17 


04E1 


=5156+ 


ORG 


1249 




=5160 ;LPGSEL LOGICAL PftGE SELECT. 




3161 ; 


SETS UP PORT 2 TO ADDRESS RFPROPR 




3162 LPGSEL: 


MMOV 


flTYPE 


84E1 B937 


=5171+ 


MOV 


Ri,#TST>E 


84E2 Fl 


=5172+ 


MOV 


A, SRI 


84E4 5281 


=5176 


ANL 




94E6 47 


=5177 


SWAP 


A 




=5178 


MORL 


a,shrhi 


04E7 B931 


=5184+ 


MOV 


Rl, #SMfiHI 


04E9 41 


=5185+ 


ORL 


nwi 


04EH 4248 


=5189 


ORL 


ai01000000B 


04EC 2fl 


=5190 


OUTL 


P21A 




=5191 


MMOV 


flSMALO 


04ED B920 


=5280+ 


NOV 


Ri,#SMALO 


84EF Fl 


=5201+ 


MOV 


new. 


84F0 R9 


=5205 


MOV 


R1,A 


84F1 82 


=5206 


RET 






=5287 


SIZECHK 




0811 


=5218+ SIZE 


SET 17 




=52111; 







CF RUN BLOCK. 



=5212+ 
=5221 
=5222 REJECT 
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LUC OBJ 



LINE SOURCE STATEMENT 



01F2 



=5223 CODEBLK 11 

ORG 438 

=5237 ; INCSMR INCREMENT STARTING MEMORY ADDRESS WORD. 



85E2 B938 
95E4 Fi 
85E5 37 

05EG B932 
95E8 61 

95ES B931 
85EB Fl 
85EC 37 



olf £ 0-7.HJ 


=5238 INCSMR; 


NOV 


RLiSHALO 


81F4 11 


=5239 INCH: 


INC 


m 


olTJ M 


=5248 




nov 




81F6 96FC 


=5241 




JNZ 


INCW1 


giro 13 


=5242 




INC 


R 1 


CM CO F< 
BlrS rl 


=5243 




NOV 


a,sri 


Q4PO 4? 

olrn if 


=5244 




INC 


n 


Wire il 


=5245 




XCtf> 


R,m 


alrC 83 


=5246 INCH!: 


RET 






=5247 




SIZECHK 




=5258+ 
=5251+ 


SIZE 


SET 


11 




=5252+; 






=5261 










=5262 




CODEBLK 12 


Qit f 


=5277+ 




ORG 


756 




=5281 ,'DECSHR DECREMENT SMR WORD. 


ftOC4 RQ7Q 

Btr't 0-730 


=5282 DEC5MA: 


NOV 


Rl, tSNflLO 


ftOC^ T4 

OtrO r 1 


=5283 




NOV 


A, SRI 


CWF7 07 


=52B4 




DEC 


A 


82F8 21 


=5285 




Xdt 


i\,m 


62F9 %FF 


=5286 




JNZ 


DECSMl 


ftorn to 


-5287 




INC 


Rl 


otrL rl 


=5288 




NOV 


P„«?l 




=5289 




DEC 


A 


Cert il 


=5298 




XCttD 


fveRi 


(OFF fl? 


=5291 DECSM1: 


RET 






=5232 




SIZECHK 


OWL 


=5255+ 


SIZE 


SET 


12 




=52%+; 
=5386 ; 






-5307 




CODEBLK 15 


85E2 


=5332+ 




ORG 


1506 




=5336 


CKPNAS COMPARE HEMORV ADDRESSES 




-5337 




COflPflRE SNfi BV'TES WITH EHA BVTES D DETERMINE RELATIVE 




=5338 




RETURNS WTTrl CHRRV=1 IFF <SNfi> >= <EMfl>. 



=5335 
=5348 
=5341 
5342 
=5343 CNPMAS: 
=5352+ 
=5353+ 
=535? 
=5358 
=5364+ 
=5365+ 
=5369 
=5378+ 
=5379+ 
=5383 



IS CALLED UTTER ACTION HRS BEEN PERFORMED ON <SMn> D DETERMINE IF 
TASK IS COMPLETED: 

I F CV=8 TrO <SMA> >= <EMfl> ==> lERNINfiTE TRSK. 

I F CY=1 ThEN <SMfl> < <ENfl> => INC SNA AND REPEAT. 



MMOV 
NOV 
NOV 

CPL 

NflDD 
MOV 
ADD 

MMOV 
MOV 
NOV 

CPL 



fl/SMALO 
RLiSMALO 
fl,PRi 

A 

A>EHALQ 

Rl, tEMALO 

A,3R1 
A, SMAHI 

RLiSHAHI 

R,m 

A 
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LX OBJ 



LINE 



SOURCE STRTEHENT 



85ED BS33 
95EF 71 
85F8 83 



=5384 
=5338+ 
=5391+ 
=5355 CMPRET 
=53% 

=5399+ SIZE 
=5488+; 
=5481+; 
=5418 EJECT 



MflDPC flEHflHI 



NOV 

nwc 

RET 

S1ZECHK 
RT 15 



RMEMflHI 
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LGC OBJ 



LINE 



SOURCE STRTEHENT 



074E 



074E 05 

874F B93E 
9751 fll 
0752 23F8 
8754 62 
0755 27 
8756 3E 

0757 30 

0758 FD 

0759 07 
075(1 3F 
975B 9C 
875C flfl 

075D FD 
075E 87 
075T 9346 

0761 AS 

0762 F6 

0763 3D 

0764 47 

0765 3£ 



8766 6864 

0768 FA 

0769 6? 

876fl m 

076B F68B 
076D BE81 



5411 t 
=5412 
=5447+ 
=5451 
=5452 
=5453 
=5454 TIINT: 
=5455 
=5468+ 
=5469+ 
a 7 3 
=5474 
=5475 
=5476 
=5477 
=5478 
=5479 
=5488 
=5481 
=5482 
=5483 
=5484 
=5485 
=5486 
=5487 
=5488 
=5489 
=5490 
=5491 
=5492 
=5493 
=5494 
=5495 
=54% 
=5497 
=5498 
=5499 
=5500 
=5501 

=5502 NXTLGC 

=5514+ 

=5518+ 

=5529+ 

=5532 



INCLUD£(:F0:KBD. MOD) 
CODEBLK 180 
ORG 1879 

KEYBOARD m DISPLRV PROCESSING ROUTINE 

OILED PERIODICALLY 1 UHLN KBD AND DISPLAV ARE 10 BE ALIVE 



5EL 
HMOV 
MOV 
MOV 
HOV 
NOV 
CLR 
MOVD 
MOVD 
HOV 
DEC 
MOVD 
MOVD 

nov 

MOV 

DEC 

ADD 

HO 1 / 

MOV 

MOVD 

SWF 

MOVD 



RBI 

RSRV&fl 
Ri,#ASAVL 

H, #(-10H> 

LB 

R 

PSEGHLR 

pse&o,a 

B.CURDIG 
A 

PDIGILA 
HP INPUT 
ROTPAT.. A 

R,CURDIG 
fi 

HtSEGNAP 
R&R 

f\,m 

PSEGLQ,R 

R 

PSEGHI. ft 



; RELOAD TIMER INTERVAL 



/WRITE 8LRNX PA1TERN ID 5EG DRIVERS 



/ENERGIZE CHRRRCTER 
.LORD ANV SNITCH CLOSURES 

;HRITE NEXT SEGMENT PATTERN 



,RDO CURDIG DISPLACMENT TO BASE 

;LOflD ftCC W NEXT SEGMENT PATTERN 
/ENABLE RPPROPRinTE SEGMENTS 



THE NEXT CHARACTER I S NOW BEING DISF1RYED. 

THE KEYBOARD SCAN ROUTINE IS INTEGRATED INTO THE DISPLAY SCAN. 

WITH THE CURRENT ROW ENERGIZED, CHECK I F THERE ARE ANY INPUTS. 

ROTATE BITS THROUGH THE CY WHILE INCREMENTING KEVLOC. 



HOV 
MRRC 
MOV 
RRC 
MOV 

JC 
MOV 



ROTCNT,#NC0LS 
ROTPAT 

A, ROTPAT 

A 

ROTPAT, A 
SCANS 
KEVFLG, t i 



;SET UP FOR <NCaS> LOOPS THROUGH 'NXTLOC' 



ONE BIT IN CY INDICATES KEY NOT DOWN 
MARK THAT AT LEAST ONE KEY HAS DETECTED 
S I N THE CURRENT SCAN 



-5533 
=5534 
=5535 i 
=5536 ; 

A KtYSTRQKE WR3 DETECTED FOR THE CURRENT COLUMN. ITS 
POSITION I S I N REGISTER KEVLOC. FE I F SAME KEY SENSED LAST CYCLE. 



976F BS3C 
0771 Fl 



=5537 
=5538 
=5539 
=5548 ; 
=5541 
=5550+ 
=5551+ 



HMOV 
MOV 
MOV 



A, KEVLOC 
R1.IKEVL0C 
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LX 




1 IVI 

l_ ■ V 1 


SOURCE STATEMENT 


8772 


2C 




XCH 


A LRSTKY 


8773 


DC 


=5556 


XRL 


fURSTKY 


8774 


C67C 


=5557 


JZ 


SCRN3 






=5558 , 




























-OJOO / 


A DIFFERENT HU WBS RE8D ON THIS Cat THflN ON THE PREVIOUS CYCLE. 






-JOol 


SET NREPTS TO THE DEBOUNCE PflWWETEK FOR R NEH COUNTDOWN. 




















8776 


B93D 


=5564 


nov 


Ri,#NREPTS 


8778 


B186 


=5565 


NOV 


SRI, #6 


077A 

vi i n 






JMP 


SCRN5 






rR"V"7 










-c-cv-n 








=5569 


SOME KEY UftS DETECTED 3S ON PREVIOUS CYCLE 








LOOK RT NREPTS: IF RLREflDY ZERO.. DO NOTHING. 






=5571 


ELK DECREMENT NREPTS. 








IF THIS RESULTS I N ZERO, MOVE LBSTKV INTO KBDCUF. 






=SS77 








-J J f *T 










=5575 


SCftfG: MMOV 


fl, NREPTS 


877C 


B93D 


=5584+ 


MOV 


R1,#NREPTS 


877E 


Fi 


=5585+ 


MOV 




877F 


C68B 


=5589 


JZ 


SCRN5 ; IF ftRERDY ZEFD 


8781 


87 




DEC 


A i INDICATE CNE MORE SUCCE5IVE KEV DETECTION 






=5591 


MMOV 


NREPTS, R 


0782 


B92D 


=5604+ 


MOV 


RLiNREPTS 


8784 


fll 


=5685+ 


MOV 


&R1,R 


8785 


968B 


=5609 


JNZ 


SCRN5 ; 1 F DECREMENT DOES NOT RESULT 1 N ZERO 






=5618 


MMOV 


KBOBUF, LRSTKY ; TO MRRK NEW KEY CLOSURE 


8787 


FC 


=5633+ 


MOV 


Pi, LRSTKV 


8780 


B938 


=5639+ 


MOV 


Rip# 


078ft 


fll 


=%@+ 


MOV 








=5643 > 




9788 


B93C 


=5644 SCfiN5: NOV 


R1,#KEYL0C 


8780 


11 


=5645 


1 


f*Rl 


878E 


ED68 


=5646 


DJfC 


ROTCNLNXTLOC 


070(1 

VI Jv 




=5647 


DJNZ 


CURDIG,TIRET1 


8?92 


BD08 


=5648 


MOV 


CURDIG,#CHRRNO 






=5649 


f 








=5658 ;w^wttttt(ffl*»wtttwtttw*ttw*wttt«mH* 



=5651 i THE FOLLOWING CODE SEGMENT IS USED EV IHE KEVBOfiRD SCRNNING ROUTINE. 

=5652 i IT IS EXECUTED ONLV RFTER R REFRESH SEQUENCE I S COMPLETED 

=5654 i 

=5655 MMOV KEYLOC,ZER0 

8794 B93C =5666+ MOV Ri,#KEYLOC 

VrtGBim =5667+ MOV §R1.#ZER0 

8738 FE =5671 MOV fl, KEVFLG 

8799 9C9D =5672 JNZ SCRN8 

=5673 MMOV LRSTKV, NEG1 

079B BCFF =5678+ MOV LAS'IKY,tNEGl 

8730 BE08 =5682 SCANS: MOV KEVFLG, 

=5633 i 

=5684 ; t***>m:w*+********w***4*^ 



;JUM1 > IF ANY KEYS VffE DETECTED 
;CHHNC£ <LRSTKY> WHEN ND KEYS ORE DOWN 
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LOC G6J 



LINE 



SOURCE STATEMENT 



879F B92F 
C7fll Fl 

07R2 C6A8 
97M 07 

8785 B92F 
87fl7 ftL 

8«T,8 B32E 
07fifi Fl 
07R8 92 



97RC 1G4E 
ftfflE 32 

8061 



=5685 ; 

=5686 ; 

=5687 

=5696+ 

=5697+ 

=5781 

=5782 

=5792 

=5716+ 

=5717+ 

=5721 TIRET1: 
=5728-* 
=5731+ 
=5725 
=5726 ; 
=5727 ; 
=5728 ; TOFPOL 
=5729 , 

=5748 ; 
=5741 i 
=5742 TOFPOL: 
=5742 



KHYDISP RETURN CODE- RESTORES SVSTEtt STRTUS. 



mov 

MOV 
IIOV 

JZ 
DEC 

mmov 

MOV 
MOV 
MMOV 
MOV 
NOV 

FEIR 



HRPELflV 

Ri, #RDElflY 

IU*R1 
TIRET1 

ft 

Rl, #RDELRS' 

ftfiSRVt 
Rl,*flSflVE 



TIMER OVERFLOW POLLING SUBROUTINE. 

GALLED REPEflTEDLV FROM WHEREVER KBD/DISP MUST BE FfLlVE. 

MONITORS THE TIMER OVERFLOW FLAG (TOF) AND CALLS SERVICE 

FOJINE WHEN HPPROPRIATE 

JTF T I INT 

RET 

SIZECHK 

SET 97 



=5744 

=5747+ SIZE 
=5743+, 

=5749+, t*#&*w****t^^ 
=5758 {EJECT 
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LOC OBJ LINE SOURCE STRTEMENT 

=5759 CODEBLK 1 7 

S6C2 =5789+ ORG 1739 
-5733 ; 

-5794 f KBDI N KEYBOARD INPUT SUBROUTINE. 

=5795 ; RETURNS ONLV AFTER A tEN KEVS1RQKE HfiS BEEN DETECTED AND DEBOUNCED. 

=57% ; VRLUE CF KEY POSITION IN SWITCH MATRIX IS 

=5797 RETURNED IN THE ACCUMULATOR. 

=5798 ; DISPLAY CHARACTER NOW CN BLl.'NKED BEFORE RETURNING. 

9GC2 DF83 =5799 KBDIN: MOV XPC0DE,#3 

66C4 74D1 =5880 CALL XPTEST 

86C6 F4RC =5301 KUDU: CALL TOFPOL 

=5802 MMOV fl.. KCDBUF 

0GCO B53B =581H MOV RLMBDBUF 

06CR Fl =5812+ MOV R,?R1 

96CB F2C6 =5816 JE7 KBDI1 

B6CD 27 -5817 CLR n 

06CE 3E =5818 MOVD PSCGHLA 

86CF 3D =5819 MOVD PSEGLQ.-A 

37 =5829 CPL ft 

86D1 21 =5321 XCH A, 8R1 

m2 33 =5822 RET 

5IZECHK 

8611 =5826t SIZE ST 17 

=5827+, 





=5837 ; 








=5838 


CODEBLK lb 


85F1 


=5863+ 


ORG 


1521 




=5)367 > CLEAR 


WRITES 'BLANK' CHARACTERS INTO ALL DISPLAY REGISTERS. 




=5868 ; 


RETURNS WITH NEXTPL SET TO LEFTMOST CHARACTER POSITION 




=5863 ; 


DOES NOT AFFECT RCC OR CY. 


65F1 B846 


=5878 CLERR: 


NOY 


R6, ttSEGMftP 


05F3 B908 


=5871 


MOV 


R1,#CHARNC 


Kf5 B009 


=5872 DBLflNK: 


MOV 


Wd,W i STORE THE BLANK CODE 


6517 18 


=5873 


INC 


R6 ; POINT TO NEXT CHARACTER TO THE LEFT 


85F8 E9F5 


=5874 


DJNZ 


Rl, DBLfiNK 




=5875 


KMV 


NEXTPL, CHARNO 


85FR BS3R 


=5336+ 


MOV 


R1,#NEXTPL 


05FC 0103 


=5C87+ 


MOV 


»R1, #CHRRNO 


95FE 83 


=5831 


RET 






=5892 


SIZECNK 




800E 


=5S95-f SIZE 


SET 14 




=5836+; 












=5966 , 








=5987 


CODEBLK 44 


86D3 


=5937+ 


ORG 


1747 




=5941 ;KPflCC DISPLAY VALUE OF LOW NIBBLE OF RCC 


86l>3 530F 


=5342 DSPflCC: 


AHL 


A,*8FH 


96D5 03EF 


=5343 


HDD 


fl,#DGFATS 


96D7 n:< 


=5344 


BOVP 






=5945 ; WDISP 


WRITES BIT pfflTERN NOW IN RCC INTO NEXT CHARACTER POSITION 




=5346 , 


OF THE DISPLHV (NEXTPL). INCREMENTS NEXTPL 




=5947 


RESULTS IN DISPLAY WING FILLED LEFT TO RIGHT.. THEN RESTARTING 


B6D8 flE 


=5948 MDISP: 


MOV 


DSPTMP, B 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



ms IF 64 
8GDB 74D1 

86DD BS3A 
86DF Fl 

86E8 0245 

06E2 AS 
06E3 FE 
96E4 fil 

06E5 B93A 
06E7 Fl 
06ES 87 
06E9 fll 
06EA %EE 
96EC B188 
06EE 83 



88EF 



=594? 

=5958 

=5351 

=5960+ 

=5961+ 

=5965 

=5966 

=5967 

=5968 

=5969 

=53F4+ 

=5975+ 

=5979+ 

=5984+ 

=5988+ 

=5930 

=59S1 HDISFl: 
=5992 

=5992 ; DGPATS 



MOV 

CALL 

HlfOV 

nov 

MOV 

add 

NOV 

nov 

MDJN2 
MOV 
MOV 

dec 

NOV 
JNZ 

MOV 

RET 



XPCODEJ14 
WTEST 
fl> NEXTPL 

RLiNEXTPL 

H,8R1 
ri,#SEGWF!P-l 
R1,R 

A,DSPTMP 

NEXTPLUDISPi 
R1,#NEXTPL 
A,8R1 

B 

l?Kl,fl 
HDISP1 
B&ICHRRNO 



S THE BASE FOR THE TABIC OF SEGMENT PATTERNS FOR HEX DIGITS. 

5994 ;HERL THE FULL HEX SET (Of) IS INCLUDED. 

5995 .. 



=5996 DGPATS EQU 
=5997 ; 

=5998 ; FORMAT IS 



% AND 8FFK 



PGFEDCBA 



I N STANDARD SEVEN- SEGMENT ENCODING CONVENTION 





=5999 ; 




WHERE P REPRESENTS THE DECIMRL 


KEF 3F 


=6808 


db 


00U1111B 


SEGMENT PATTERN FOR DIGIT 


'8' 


0CF0 86 


=6001 


DE 


00000110B 


SEGMENT PATTERN FOR DIGIT 


T 


86F1 5B 


=6002 


DB 


01011011B 


SEGMENT PflTlERN FOR DIGIT 


'2' 


86F2 4F 


=6063 


DB 


01001111B 


SEGMENT PATTERN FOR DIGIT 


'y 


86F3 66 


=6064 


W 


01100110B ; SEGMENT PATTERN FOR DIGIT 


'4' 


06F4 60 


=6005 


DC 


01101101B 


SEGMENT PATTERN FOR DIGIT 


'5' 


06F5 7D 


=6006 


DB 


01111101B 


SEGMENT PRT1ERN FOR DIGIT 


'6' 


06F6 07 


=6007 


DB 


00000111B 


SEGMENT PATTERN FOR DIGIT 


T 


06F7 7F 


=6808 


DB 


0111U11B 


SEGMENT PATTERN FOR DIGIT 


'8' 


06F8 67 


=6809 


DB 


01100111B 


• SEGMENT PATTERN FOR DIGIT 


'9' 


06F9 77 


=6010 


DG 


01110111B 


, SEGMENT PATTERN FCR DIGIT 


'A' 


86FA 7C 


=6011 


DB 


811111886 


SEGMENT PATTERN FOR DIGIT 


'B' 


06TB 39 


=6012 


DB 


08111001B 


, SEGMENT PRTTERN FCR DIGIT 


'C 


06FC 5E 


=6013 


DB 


01011110B 


SEGMENT PATTERN FOR DIGIT 


'0' 


86FD 79 


=6814 


DB 


01111881B 


SEGMENT PATTERN FOR DIGIT 


'E" 


06FE 71 


=6015 


DB 


81118001B 


; SEGMENT PATTERN FOR DIGIT 






=6016 


SIZECHK 






082C 


=6619+ SIZE 
=6028+; 


K T 


44 








=6021+; ******* ************************#^ 




=6030 












=6031 


CODEBLK 1 2 






84F2 


=6051+ 


ORG 


1266 







04F2 B93F 
04F4 Al 



=6855 ; DELAY SUBROUTINE WITS FOR TIE NUMBER OF COMPLETE 

=6056 ; DISPLAY SCANS CORRESPONDING TO T M ACC CONTENTS. 

=6057 ; USED UITH CRUDE HWFN INTERFACES- AS WHEN OfERATOR SHOULD K E 

=6858 ; SOME DISPLAY CHANGE WHILE I T I S CHANGING. 

=6059 DELAY: MMOV RDELAY, H 

=6072+ MOV Rl, tRDELAY 

=6873+ MOV PR1,A 
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LOC OBJ 



LINE SOURCE STATEPENT 



84F5 F4AC 

84F7 D92F 
04F9 Fl 
84Ffl 56Fb 
84FC 82 

OCU3D 



87RF 



=6877 DElflYl: CfiLL 10FP0L 

=6978 NMQV A,RDELAV 

=6087+ MOV RLIRDELRV 

=6888+ MOV hm 

=6892 JNZ DELRY1 

=6092 RET 

=6094 SIZED*: 

=6897+ SIZE KT 11 
=6098+; 

=6099+; ************************* *********************************** 

=6188 ; 

=6109 CODEBLK 8 

=6144+ ORG 1967 

=6148 ;KK>P0L POLL STATUS OF KES'BORRD INPUT ROUTINE 

8 IF KESWRD INPUT HfIS BEEN RECEIVED. 





=6149 ; 


RETURN WITH flCC BIT 7 = 


07AF BF85 


=6150 KBDPOL. 


MOV 


XPCODE,#5 


97B1 7401 


=6151 


CRLL 


XPTEST 




=6152 


mov 


A.KBDBUF 


97B2 B92B 


=6161+ 


MOV 


RLtKBDBUF 


07B5 Fl 


=6162+ 


NOV 


dm 


8786 82 


=6166 


RET 






=6167 


SIZECHK 




9008 


=6170+ SIZE 


SET 8 






=6171+; 







=6172+ ; ************m***^^ 
=6181 IEJECT 
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LOC OBJ 



LINE SOURCE STATEMENT 





6182 $ 


INCLUDE* :FB: LINK. HOD) 




4183 


CODEBLK 15 


07D7 


=6218+ 


ORG 


1975 




=6222 ;EPFET 


FETCH Wffft BVTE FROM EP INTERNA RflM ADDRESSED BY SMRL 




=6223 EPFET: 


rtiov 


ftSHHLO 


07B7 B938 


=6232+ 


NOV 


Rl# #SMflLQ 


97BS Fi 


=6233+ 


MOV 




07Bfl F4D9 


-4237 


CRLL 


EPPflSS 


97BC 2388 


=6238 


IW 


ft,#10800000B 


67B£ F4D0 


=6239 


CALL 


EPPflSS 


07C8 F4D0 


=6240 


CALL 


EPPflSS 


87C2 83 


=6241 


RET 






=6242 


SIZECHK 


088C 


=6245+ SIZE 


SET 


12 




=6246+; 








=6247+; **imtf*M4***«tt***tt****«****«******JW 




=6256 ; 








=6257 


COOEELK 15 


07C3 


=6292+ 


ORG 


198? 




=6296 ,EPSTOR STORE WITfl IN LDflTft IN EP INTERNAL RRtt AT <SltflLO> 


07C3 Ffl 


=6297 EP5T0R: 


MOV 


B,LDfiTfl 


87C4 F4O0 


=6298 


CflLL 


EPPflSS 




=6299 


MMOV 


fcSflftO 


87C6 BS30 


=6308+ 


IW 


Ri, #5NflL0 


0?C8 Fi 


=6389+ 


MOV 


new. 


07C9 537F 


4313 


BNL 


fl,#01ililiiC 


07CB F4O0 


=6314 


CflLL 


EPPflSS 


07CO F4O0 


=6315 


CflLL 


EPPRSS 


87CF 83 


4316 


RET 






=631? 


SIZECHK 


0980 


=6328+ SIZE 


Stl 


13 




=6321+; 








=6322+;***^****^**+**++**+*^^ 




=6331 KKT 
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LOC 



LINE 



SOURCE STATEMENT 



87D8 



87D9 8A38 
07D2 91 
87D3 99FE 
07D5 C982 
87D7 F4DB 
07DS 81 
07DA 83 



07D6 



07DB F4F4 
87DD B98H 
87DF 86F1 
87E1 E9DF 
07E3 8918 
97E5 744F 
07E7 B8BB 
87E9 746ft 
07EB 99EF 
07ED BH8E 
87EF 249ft 
8/F1 744F 
87F3 83 

8819 



4332 i 

=6333 ; 
=€334 
=€369+ 
=6373 
d374 
=6375 
4376 
=6377 
=6378 EPPfiSS 
=6379 



THE FOLLOWING UTILITIES INVOLVE INTERCHANGES BETWEEN THE If' AND EP. 

COOEBLK 11 

CFG 2068 

EPPfiSS PASSES H SINGLE PARAMETER BYTE TQ T M EP THROUGH THE LINK. 
WRITE THE CONTENTS OF ThE ACC ID Tit LINO 
RELEASE TIC Eh 
READ THE LINK INTO THE ACC; 
FOURN. 



ORL 
HOVX 

ORL 
CALL 
HOVX 
RET 

SIZECHK 
KT 11 



P2, 1881188888 

PI, MOT ENBRPfl 
Pl,tEN8LNK 
EPS1EP 



=6388 
=6381 
=6382 
4383 
=6384 
=6385 

=6388+ SIZE 
=6389* i 

=6399 i 

=6488 COOEBLK 25 

=6435+ ORG 2011 



; ENABLE LINK WRITES. 

; WRITE flCC TO LINK. 

; DISABLE. BREAKPOINTS. 

;SET TO BREAK CN LINK REFERENCE. 



=6439 
=6448 
=6441 
=6442 
=6443 
=6444 
=6445 EPSTEP: 
=6446 

=6447 EPSTE1: 

=6448 

=C44? 

=6458 

=6451 

4452 

=6453 

4454 

=6455 

=6456 EPSTE2. 

=6457 

=6458 

=6461+ SIZE 
=6462+. 



EPSTEP RELEASES ET TO RUN IN PRESENT MODE UNTIL RN ANTICIPATED 
HRRDHRRE BREAK CCCURS. 

(DUE TO SINGLE STEPPING, LINK OPCODE FETCH, OR LINK DATA KETCH. > 
HIST OCCUR WITHIN f) FINITE NUMBER OF CYCLES «46 If* CYCLES) 
OR WATCHDOG TIMER UILL ASSUME A COMMUNICftTIONS ERROR 
BETWEEN TIE MP AND EP. 



CfU 
MOV 
JNI 
DJMZ 
ORL 
CALL 
HOV 
CALL 
ANL 
MOV 
JMP 
CALL 
GET 

SIZECHK 
SET 25 



EPREL 
Rl,#18 
EPSTE2 
Rl, EPSTE1 
PL#EPRSET 
EPBRK 

R& *LOW(OV1BA5+OV$1ZE> 
OVLOAD 

PI, MOT EPRSET 
LDATfi, #8£H 
PERROR 
EPBRK 



=6463+ 
=6472 
=6473 
=6474 *EJECT 
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loc oej 



LINE 



SOURCE STATEMENT 



4475 



87F4 



07F4 99F7 
07F6 8988 



EPREL 



=€514 
=6515 
=6bi6 
=6517 
=6518 
=6519 DHL: 



CODEBLK 9 

ORG 2936 
RELEASES EP TO RUN I N PRESENT MODE, 
SEQUENCE I S fti FOLLOWS: 
PUT MEMORY RRRRV I N EP MODE; 
RAISE /SSTEP; 
RETURN. 



FN. 



PI, WOT CLRBFF 
P1,#CLRBFF 



; CLEAR BKEflK F/F. 
> RE-ENRBLE BREAK F/F. 



87F8 9flBf 


=6521 




fU. P2, tNOT 810000088 iENfiBLE EP CONTROL OF HEM ARRAY 


87Ff) 8984 


=6522 




ORL Pl< #000001808 ; FREE LP "ID RUN UNTIL BREAK. 


87FC 83 


4523 




RET 




=6524 




SIZECHK 


ms 


=6527+ 


SIZE 


SET S 




=6528+, 








=6529+ 






=6538 , 








=6539 i 






=6540 




CODEBLK 11 


834T 


=6588+ 




ORG 847 




=6584 ;EPBRK 


REGAIN CONTROL OF MEMORY RRRRV FROM EP. 








DROP /SS1EP; 




=6586 




MBIT 38 USEES. > 




=6587 




PUT MEMORY flRRRY IN Iff 1 MODE, 




=6508 




RETURN. 


834F 99FB 


=6589 EPBRK: 


fWL Fl, #NOT 80080100B ; FREEZE EMULATION PROCESSOR. 


03S1 8928 


=6590 




ORL PLtflODOUT i SIGNAL EP 1 S NOT RUNNING USER CODE. 


8353 B985 


=6591 




HOV R1I5 


8355 E955 


=6592 




OJNZ Ri,$ ; DELAY FOR Ef TO FINISH INSTRUCTION. 


8357 8R40 


=6593 




ORL P2i #018080088 ; SEIZE CONTROL OF MLM ftRRRY. 


0359 83 


=6594 




RET 




=6595 




SIZECHK 


8088 


=6598+ 


SIZE 


SET 11 




=6533+ 








=6680+ 






=6689 








=6610 








=6611 




CODEBLK 16 


035fi 


=6651+ 




ORG 858 




=6655 ;0VSHflP OVERLAY SWt'tP. 




=6656 ; 


SWflPS BLOCK OF DfilflBYTES (USER'S PROGRAM) BETWEEN MP RAM I EP PM. 


035ft B865 


=6657 OVSHRP: 


MOV R0,#OVBUF+OVSIZE 


035C B917 


=6658 




MO 1 / RL#0VSI2E 


035E 2348 


=6659 




MOV fi. #010060008 


0360 3ft 


=6668 




WTL P2,A 


0361 C8 


=6661 0VSM1: 


DEC R0 


0362 C9 


=6662 




DEC Rl 


0363 81 






MOVX a m 


0364 28 


=6664 




xch n,m 


8365 91 


=6665 




MOVX ORLR 


8366 F9 


=6666 




MOV fi,Rl 


8367 9661 


=6667 




JNZ 0VSW1 


8369 83 


=6668 




RET 




=6669 




SIZECHK 


8810 


=6672+ 


SIZE 


SET 16 
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LOC M J 



LINE SOURCE 5TRTEMENT 



=6673+> 
=6683 ; 

=6684 CODEBLK 14 

836fl =6724+ ORG 874 
=6728 ;OVLORD OVERLRS' LOUD. 

=6725 , MOVES BLOCK OF DflTtiBYTES (fiSSEHFJLED SOURCE) FROM PG3 10 LT FH. 

=6738 ; TOP OF DflTR BLOCK LORDED RHD BLOCK LENGTH DETERMINED BY Re AND Rl. 



836F1 


B91? 


=6731 OVLORD: 


MOV 


RLWVSIZE 


826C 


2348 


=6732 


MOV 


H,#81888008B 


836E 


2fl 


=6722 


OUTL 


F'2,A 


836F 


C8 


=6724 HHL01: 


DEC 


R8 


8278 


C9 


4735 


DEC 


Rl 


8271 


F8 


=6736 


MOV 


FuR0 


8272 


E3 


=6727 


M0VP2 




8272 


91 


=6728 


novx 




8274 


F9 


4739 


MOV 


Fb Rl 


8375 


%6F 


=6748 


JNZ 


MML01 


8377 


83 


4741 


RET 








4742 


S1ZECHK 


roar 




=6745+ SIZE 


KT 


14 



=6746+; 

=6747+; ******* wwiww m*m tti^wwwitw^ 
=6756 EJECT 
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LOC QGJ 



LINE SOURCE STATEMENT 







4757 , 










=6758 










=6759 , 










=6768 




THE REST OF IMS MODULE CONTAINS THE MINI-MONITORS WHICH OVERLAY 






=6761 




THE EPILATION PROCESSOR PROGRAM RAM 10 GIVE lf£ 






=6762 , 




MASTER PROCESSOR ACCESS 10 INTERNAL REGISTERS m RAM Of THE EY. 






=6763 










=6764 




— ■ rrrr— -— ~- 






=6765 










=£766 




DflTAGLK 22 


8378 




=6771+ 




ORG 888 






=6775 










=6776 


0V8- 


OVERLAY 10 BREAK EP EXECUTION AND JUHP TO LOCATION mi 






=6777 




UXmON 809H REACHED WH TOP-OF-STACK = RtTLKN ADDRESS+2 






=6778 




DUE TO FORCED "CALL" DURING MUCH PC HAS INCREMENTED. 






=6779 




LOCS 803H 6 887H CALL 889H TO SIMULATE SAME CONDITION 






=6788 




IF BREAK OCCURS WRING IN1LRRUPT CYCLE, 






=6781 




SOURCE CODE KR MINI -MONITOR QVERLAYED WER LOW ORDER PROGRAM RAH 






=6782 






8378 




=Z7tl 0V8BRS 


EQU $ 


8378 




=6784 ORG 


0V88AS 


8378 


1489 


=6785 




CALL 009H 


837fl 


88 


=6786 




NOP 






=6787 > 




837B 




=6788 ORG 


OV8BAS+803H 


837C 


1489 


=6789 




CALL 889*1 


037D 


88 


=6798 




NOP 


837E 


88 


=6791 




NOP 






=6792 


J 




837F 




4793 ORG 


OV8BAS+807H 


837F 


1489 


=6?94 




CRLL 889H 


8381 


80 


=6795 




NOP 


8382 


88 


=6796 




HOP 


8383 


80 


4797 




m> 


8384 


80 


=6798 




NOP 


B3S5 


88 


=6799 




NOP 


8386 


80 


=6888 




NOP 


8387 


88 


=6801 




NOP 


8388 


88 


=6802 




NOP 


8389 


88 






NOP 


838A 


88 


=6884 




NOP 


8388 


88 


=6885 




NOP 






=6886 


f 




838C 




=6807 m 


OV08AS+814H 


03SC 


8409 


=6888 




JMP 089H 






=6889 ; 








=6818 




SI2ECHK 


8816 




=6813+ 


SEE 


SET 22 






=6814+; 





^15+; *mm-.«*ww:m:iMc**w*^ 
=6824 EJECT 
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LOC OBJ 



LINE 



SOURCE STATEMENT 



838E 



83SE 
83SE 

838E 8488 
8398 88 

8391 



8816 



0V3- 



=6825 
=6830+ 
4834 
=6835 
=6836 
4837 
=6838 
=6839 
=6848 0V38flS 
=6841 ORG 
=6842 
=6843 
=6844 ; 
=6845 ORG 



DflTABLK 22 
ORG 910 

OVCRLflY TO SflVE STATUS WTft AFTER BREAK. 

fiCC. TIMER/COUNTER, PSW (WITH Fl), 4 RfiM LOC 8 PASSED SEQUENTIALLY 
70 W. 

SOURCE CODE FOR MINI-MONITOR OVERLRVED OVER LOU ORDER PROGRfiK Rflft 

E8U $ 

0V38RS 

JW 888H 

NOP 

0V3BRS+883H 



8391 83 


=6846 


RET 




8392 88 


=6847 


NOP 




8393 88 


=6848 


NOP 




8394 88 


=6845 


NOP 






=6858 i 






8395 


=6851 ORG 


0V38flS+887K 


8295 83 


=6852 


RET 




8296 88 


=6053 


NOP 




8397 


=6855 ORG 


OV3BflS+809H 


839? 98 


=6856 


mow 




0398 42 


=6857 


MOV 


ft,T 


0399 90 


=6858 


MOVX 


«?8,fl 


039R C7 


=6859 


MOV 


fl,P5W 


0398 7611 


=6868 


JF1 


0V381 


039D 53F7 


=6861 


RNL 


fl I11110111B 


0311 


=6862 0V3B1 


E8U 


4- (LOW 0V3BfiS) 


039F 98 


=6863 


MOVX 




83fl8 C5 




sa 


R88 


83M F8 


4865 


MOV 


H,m 


83fl2 0489 


=6866 


JMP 


889H 




=6867 ; 







SIZE 



SIZECHK 

SET 22 



=6871+ 
=6872+; 

=6873+; ttWttmw«w«***m**t-a*ii»*w**« 
=6882 EJECT 



All mnemonics copyrighted © Intel Corporation 1976. 



68 



LOC OBJ 



LINt 



SOURCE STATEMENT 



03fl4 



=6882 

=6888+ 

=6892 

=6892 

=6894 



OVi- 



DflTRBLK 22 

ORG 332 

OVERLflV 1 10 GIVE MP ACCESS TO EF' RflN LQCS. 81H-7FH. 

SOURCE CODE FOR MINI-MONITOR OVERLflYED OVER LOW ORDER PROGRRM 



03fl4 

83m 840R 
03fi6 88 

83fl7 
03fl7 83 
83H8 08 
83H9 00 
93m 00 

03FE 
83flB 83 
83RC 00 

03ffl) 
83fiD 90 

090(1 

03RE 80 
03RF R8 
8386 80 
03B1 F213 
03B3 28 
83B4 fit) 
0385 0489 

8313 

03B7 F0 
03B8 0409 



B016 



OVlBnS+003H 

RET 

NOP 

NOP 

NOP 

OV1BRS+807H 

RET 

NOP 

OV1BRS+009H 

movx m,n 



=6896 0V1BRS EOU 
=6897 ; 

=6898 Jltf 0V1B1 

=6899 NOP 
=6908 ■> 
=6901 ORG 
=6902 
=6903 
=6984 
=6905 
=6906 > 
=6987 ORG 
=6988 
=6989 
=6918 i 
=6911 ORG 
=6912 
=6913 ; 

=6914 0V1B1 E«U 1-OVlBflS 
=6915 i 
=6916 
4917 
=6918 
4919 
=6920 
4921 
=6922 
=6923 ; 
=6924 0V1B2 
=6925 ; 

=6926 MOV fl m 

=6927 JMP 003H 

=6928 i 

4929 S1ZECKK 

=6932+ SIZE FT 22 

=6933+; 

=6934+; 

=6943 EJECT 



MOW 

MOV 

rtovx 

JB7 
XCH 
MOV 
JMP 

EQU 

MOV 
JMP 



A 

a, a?8 

0V1B2 
fl,R0 

00SH 

f-LOW OVIBfiS 
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LOC OCJ 



LINE 



SOURCE STATEMENT 



am 



83K1 
638ft 

03DO 8488 
83EC 88 

83BD 
9380 83 
83BE 88 
83BF 88 
83C8 88 

83C1 
83C1 83 
83C2 88 

8X3 
83C3 98 

83C4 88 
83C5 R8 
83C6 88 
82C7 D7 
83C8 R5 
83C9 B5 
83Cfl 7213 
83CC R5 

8313 

03CD 88 
83CE 62 
83CF 88 
83£>8 93 

8817 



DRTRBLK 23 

ORG 954 

OVERLflY TO RESTORE EP STATUS SflVED ON BREAK AND RESUME IHR'S PROGRAM. 
SOURCE CODE FOR MNI-HONITOR OVERLffiED OVER LCN ORDER PROGRAM RAN. 



=6944 
=6949+ 
4953 

=6954 , 0V2- 
=6955 
=6956 

=6957 0V2BRS 
=6958 0R6 
=6959 
=6968 
=6961 ; 
=6962 ORG 
=6963 
'EH 
=6965 
=6966 
=6967 ; 
=6968 ORG 
=6969 
=6978 
4971 ; 
=6972 ORG 

4973 HOVX IRCt.3 

=6974 ; 
=6975 
=6976 
=6977 
=6978 
=6979 
=6988 
=6981 
=6382 
=6933 i 
=6904 0V2B1 
=6985 ; 

=6986 HOVX A,SR8 

=6987 NOV Lfi 

=6988 HOVX fim 

=6989 
=6998 

=6993+ SIZE 
=6994+; 

=7884 EJECT 



EQU 

0V2BA5 

JMP 

NOP 



0V2BRS+983H 

RET 

NOP 

NOP 

NOP 

QV2BflS+807K 

MT 

NOP 

QV2BflS4809H 
HOVX 



HOVX 
NOV 
HOVX 
NOV 
CLR 
CF1 
JB3 
CLR 

EQU 

NOVX 
NOV 
NOVX 
RETR 
SIZECIK 
SET 23 



A,8R8 
R8,A 
fl,@R8 

i :, 5H,n 

Fl 
Fl 

0V2S1 
Fl 

l-LQW 0V2BRS 
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1 fY* fiCT 


1 ■! IMH. 




era irrp CTflTI'MCMT 






7885 i 










7886 








DJvX 


7846+ 




fHWi <)77 




DJVi vflOO 


7259 XPTEST 


net w. itpjw 




Cii/.} on 


7851 




na A DO 
JIN nvrZ 




orn\A acne 
vjiri Jfli r 


7852 








tUVO v cJuj 






TD7 *x7 










CtT 










cn MM 

-X-U nDX 










IMP gflflU 
v iif own 






70S7 




SIZECHK 








SIZE 


KT 11 






70£4 X- 










7CUTO .1.- 






/U/l > 










7070 

fvfl 




COOEBLK 13 






74 4 Ox 




ORG 988 




OTfV- OC/4 


7116 




DC '<C>1379 MEL' 




Q-VCQ 70777000 

tuto SJitiytX) 










fl 7(7.4 AQAE^AA*^ 










OTTO 












rllr 




SIZECHK 




oooy 


74 0CL1 


SIZE 


SET 13 






74 *>4 .1 ■ 










7400.1.. 
















74 75 • 










7133 




RSOURCE 






7135+ 




PGSIZE SET (WPG0-888H 


BYTES USED ON PflGE 8 


wry 


7136+ 




P6SIZE SET 0RGPG1-188H 


BYTES USED ON PflGE 1 




7137+ 




PGSIZE SET 0RGP62-288H 


BS'TES USED ON PflGE 2 




7138+ 




PGSIZE SET 0RGPG3-388H 


BYTES USED ON PflGE 3 




7139+ 




PGSIZE SET 0WFG4-4eeH 


BYTES USED ON PflGE 4 


08FT 


7148+ 




PGSIZE SET 0RGPG5-588H 


BYTES USED ON PflGE 5 


88FF 


7141+ 




PGSIZE SET 0RGPG6-688H 


BYTES USED ON PflGE 6 


0en> 


7142+ 




PGSIZE SET 0R6PG7-788H 


BYTES USED ON PflGE 7 



7143+*EJECT 
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LOC OBJ LlfE SOURCE STATEMENT 

7146 i 

7147 i FILL HL UNUSED ICHORS' LOCflTIONS WITH NOP OPCODES 

7148 i 

7149 j t^BWrtWWtWHWWtWilWWHWWWtWHW 

7158 ; 

7151 *££N 
7158 ; 

91FD 7168 ORG ORGPGi 

7161 REPT (288H - ORiJ'Gi) 

7162 06 8 

7163 ENDH 
81FD 89 7164+ DB 8 
81FE 88 7165+ DB 8 
81FF 88 7166+ DB 8 

7168 > 
7175 i 

83E9 7177 QRGPG3 

7178 REFT (489H - 0KGPG2) 

7179 
7188 

83E9 88 7181+ 
83EA 88 7182+ 
02EB 88 7182+ 
83EC 88 7184+ 
83ED 88 7185+ 
83EE 80 7186+ 
82EF 88 7187+ 
03F8 88 7180: 
03F1 80 7189+ 
03F2 88 7198+ 
02F3 88 7191+ 
03F4 88 7192+ 
83F5 88 7193+ 
03F6 88 7194+ 
037 80 7195+ 
03F8 80 71S6+ 
03F9 80 7197+ 
03FA 88 7198+ 
83FB 88 7199+ 
03FC 88 7288+ 
03FD 80 7281+ 
02FE 80 7282+ 
83FF 88 7283+ 
7285 i 

84F0 7207 ORG 0RGPG4 

7288 REFT (588K " 0RGPG4) 

7289 DB 8 
7218 ENDH 

84FD 88 7211+ D6 8 

04FE 80 7212+ DB 8 

84FF 88 7213+ DB 

7215 > 

85FF 7217 ORG 0RGPG5 

7218 REPT (68811 - 0RGPG5) 



DB 





Dm 




DB 


8 


DB 


8 


DE 





DB 


8 


D6 


e 


D6 




DB 


8 


DE 





DE 


8 


DE 





DB 





06 


e 


DB 


8 


DB 


9 


DE 





DB 





DB 





DB 





DB 


8 


DB 


8 


DB 


8 


DB 





DB 


8 
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LOC OGJ LINE SOURCE STATEMENT 





7219 


DB 







7220 


ENW1 




85FF 88 


7221+ 

7223 ; 


DB 





96FF 


7225 


ORG 


0RGPG6 




7226 


REYT (700K - 0RGPQ6) 




7227 


DB 







7228 


ekwi 




WT 00 


7229+ 
7231 ; 


DC 





97FD 


7233 


ORG 


0RGPG7 




7234 


REPT (888H - QRGPG7) 




7235 


DB 


8 




7236 


ENDft 




07FD 88 


7237+ 


DB 





07FE 80 


7238+ 


DB 





07FF 00 


7239+ 

7241 ; 

7242 «EJECT 


DE 
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LOC 08J 



LINE 



SOURCE STRTENENT 



7243 



END 



USER SYH80LS 

?ft eee4 

7B8R6 8887 
?B1R7 mi 
7CONST 8893 
7EPPCH 0982 
?F0Rm 881C 

thregc mi 

7KEVT.0 8882 
7NCOLS 8083 
7PLUS1 0903 
?REGC 9802 
7STRRT 03DC 
flSflVE 903£ 
BRKNXT 8234 
CGOPflT 8476 
CHRRO 85BD 

cin ms 

CNTTBL 84fil 
COHGOR 8461 
DEtfiNK 85F5 
DECSH1 02TF 
m 015D 

mm 0i5r 

D5PHI diSS. 
DWBRK &.&> 
ENDFIL 8596 
EPfTT 07B7 
EPRSET 0018 
EPSSTP 0804 
EXRW 027B 
FDUHP2 0C28 
K3D2 0405 
HFDONE 05H7 
HREGE 902E 
INPflCl 80C7 
JTOGC 0220 
KBDPOL 07flF 
KLYGO 801E 
KEYREG 001B 
LFEBR1 06C1 
LFETCH 88FC 
LSI INT 9734 
HH» 8024 
MRINC1 0875 
HFJIO 8834 
NRL B02E 
NEXTPL 803ft 
NUHCON 8838 
QRGPG2 0308 
OUTUTL 0108 
0V38RS 83SE 
PERROR 013fl 



TfiSflVE 0002 
7B8R7 0888 
7BC0DE 0002 
7CURDI 0881 
ML 8802 
7F0RH5 001E 
7HREGD 0082 
?LflSTK 8001 
^£01 0883 

tpluss 0803 

7RCTCN 0891 
75TRTM 0002 
RSCERR 01C9 
BUFCNT 8041 
CGOSS 9489 
CrtCERR 82E1 
tKSMOK 821* 
CNTTRft 04flfl 
CQHSBR 022C 
DBPNT 9144 
DtCSMfl 92F4 
DNTFG 8169 
DREC 6151 
DSPLO 0194 
ELSIF1 08D7 
ENDREC 0641 
EPPflSS 07D8 
EPRUN 0480 
EPSTE1 07DF 
EXRH2 8281 
FWJKP3 8636 
HBDLRV 04C9 
HFILEO 8572 
HfcGF 802F 
INPfiDR 00C8 
JTOLST 82in 
KCLRB 098C 
KEYLQC 003t 
KEYREL 0014 
LFEBRK 0681 
LFILL 02E3 
LSTORE 0780 
IWXJC 8825 
mm 8893 
PERROR 88BC 
HRLC 0031 
NIBI3 91C2 
NXTLOC 0768 
0RGPG3 83E9 
0V8BflS 03M 
OVBUF 084E 
PGSIZE86FD 



?B 0002 
7B1PNT 0887 
7BIN0P 8022 
?DEBNC em3 
7EPP5H 0082 
7H 8002 
7HREGE 0882 
TLMTfl 8080 
7NEXTP 0802 
?R1 8888 
TROTPft 8001 
7TYPE 0082 
C 0043 
BUFLEN 0019 
CGOTRfl 0489 
CHKSUH 8805 
CLEAR 05F1 
COl 65C5 
COHSIZ 8003 
Dm 8015 
DELRY 84F2 
DLST 914E 
DREl 0154 
DSPNi 9192 
ELSIF2 98E5 
EOFREC 85fiE 
EPPCHI 8025 
EPRUN1 048fl 
EP5TE2 07F1 
EXftfG 0288 
FCW4 964S 
HBITHI 0027 
HRECIN 8297 
IMPLEfl 0288 
INPKEV 00EC 
JTOHOO 028F 
KEY 0083 
KMST 801C 
KLYTRH 0019 
LFEDH 6698 
LFILL1 02F3 
LSTFtl 078C 
MAIN 8029 
HfllNDl 0887 
HINC 802G 
MRR 082F 
NIBIN 9168 
OPTflBl 033F 
0RGPG4 04FD 
0V1B1 808R 
QVtORD 836ft 

piwvr me 



mm 8088 

?B1R2 0883 
7BITSO 8803 
WTI 0082 
?EPR0 0802 
ThBI'lH 8802 
7HRE6F 0082 
'IfcNGT mo 
7NREPT 0882 
TRflH 0882 

mm 0000 

TUNftRY 002fl 
6CODE 8036 
BVTEI1 W 2 

asm 8476 

CI0 9640 
CLRBFF 8808 
C02 85CB 
CTW 0023 
DCB 015ft 
DELflYi 04F5 
MX> 014$ 
DRK 0163 
DSPHID 0190 
EMfiHI 8033 
EPfCC 8020 
EFfUO 8824 
EPRUN2 0499 
EPSTEP 07DB 
EXRW 0293 
FDUHF"5 8632 
HBITLO 0026 
HRECO 8680 
INCSMR 01F2 
INVflLS 0380 
JTOREC 92U 
KEVCLR 0017 
KLYMOD 881F 
KGORES 801D 
LFEINT 06flS 
LP6SEL 04E1 
LSTR0 072F 
fflIN2 9033 
HRNL 8026 
IWL01 036F 
MRRC 8030 
NIBIN2 016fl 
0PTRB2 0346 
0RGPG5 05FF 
QV1B2 0313 
OVSIZE 9017 
PLUS! 



ima m 3 

?B1R3 9804 
7BUFCN 0802 
7DSPTK 0880 
7EFTM 0002 
7HBITL 8002 
7ITMP 0060 
TtOM 0002 
7NUHC0 8002 
7RB8 8880 

TStm 0003 

7VERSN 8882 
ErTSO 008B 
BVTEIM 80F9 
WfflX. 808D 
CU 0651 

m>m 80BB 

C03 05CF 
CURDIG 0085 

mm. 0167 

DERROR 0131 

mm 016B 

DRUM 013E 
DSPTIN 0928 
QVLO 8032 
EPCRK 034F 
EPPSH 8021 
EPRUN3 0495 
EP5TQR 97C3 
LXffC 9275 
FIWXF 0842 
mUH 92b'9 
TOGfl 902R 
INCH 91F4 
1TTP W84 
JTOREL 0216 
KEYWt 0816 
KEVNJO 0812 
KSETB dm 
LFEPH 8684 
LSTBR1 0746 
L5TREG 0726 

mim 8852 

CBLCCK 8302 
mOY 0820 
MXCH 0029 
NIBO 05BB 
0PTAB3 0349 
0RGP66 06FF 
OVIBflS" 03H4 
0VSH1 0361 
PLUS3 0883 



7B8R3 0804 
781R4 8805 
?BUFLE 8803 
7EM1I 0802 
?F(m 0016 
M.XESJ 8083 
7KBDBU 9802 
:-HENL0 0002 
?0PTI0 8802 
?RB1 0801 
?SIZE 080E 
7XPC0D 8888 
BRKEM) 0240 
ETt'TEO 01D8 
amiH 01CD 
CI2 0659 
CMFWJ 05E2 
CODEBL 0806 
WlTFfcL 000C 
DDfflCM 9161 
DFILL 014B 
DONE 0X8 
DSD 0157 
D5PTHP 0806 
ENBLNK 0802 
EPCNT 8441 
EFR0 0823 
EPRUN4 0482 
EPTIMR 8022 
EXFfllM 024F 
GOTBL 8471 
fCXflSC 91E6 
HRLGB 002B 
INCU1 81FC 
JGORES 8226 
KBDBIF 8038 
KE'i'ENO 0013 
KEVPflT 8015 
LflSTKV 8004 
LFER9 806 
LSTBR2 8748 
LST'IBL 070C 
PtfllNfi 8869 
MDEC 802C 
MODOUT 0828 
HXRL 0828 
NOBRK 8818 
OPTION 0039 
0RGPG7 07FD 
0V281 0313 
OVSHflP 035ft 
FRNT1 0117 



7B8R4 0805 
781R5 8886 
?CHflRN 8883 
TEHflLO 0882 
7F0RH2 8018 
'WEGft 8882 
?KEV 0888 
7MINDX ^875 
70VBUF 0803 
7RDEU1 0082 
?5MF»II 9002 
?ZER0 9803 
BRKERR 84fi6 
CGO 946B 
CHRRLF 888fl 
CI3 8662 
WRET 85F8 
C0HC8R 0228 
DflTO 062C 
DEBNCE 8808 
[>G0 0149 
DPfl 8172 
DSSttN 0137 
DSS 01GT 
ENBRfld 8001 
EPC0N1 041F 
EPREL 07f4 
EPRUN5 04B3 
ERR0R2 81B6 
EXPKON 0080 
K 0045 
HEXBUF 8865 
m.QC 002C 
INIT 0980 
JKPTBL 0286 
KBDI1 06C6 
KEVFIL 0019 
KESPtl 901f) 
LDfiTft 9882 
LFEREG 869C 
LSTBRK 873D 
110 9010 
PtfiINB8 889E 
HDJN2 082D 
mtL 8827 
NCOLS 8884 
N0WLS 8823 
0R6PG8 0180 
OUTCLR 0182 
0V26flS 838ft 
PBRK 0019 
PRNT2 8188 



:^B8R5 0886 
'^B1R6 0807 
'AMSU 8808 
TEPfiCC 8882 
7F0RM3 801fi 
7HREGE 8882 
TtSm. 0081 
7MSRVE 8881 
-WSIZ 8883 
7RECTV 9882 
TSm.0 W&. 
flFETCH 8678 
BRKFIL 922E 
CGONB 947C 
CHfiRNO 9888 
C14 0665 
CN1T1Z 081fi 
COMFIL 92E5 
DftTOl ^2E 
DECLftR 0003 
DGfftTS 88EF 
DPRBRK 0165 
DSPftCC 86D3 
DTR 8175 
ENDF1 859E 
EPCONT 8415 
EPRET 84C7 
EPRUN6 84BR 

FWm 8617 
\Wl 04D7 
fEXNIB 01EF 
IIREtiD 882D 
1NITLP 888E 
JTOFIL 0222 
KB01N 86C2 
KPrFU3 8886 
KEVREt 0018 
LDCVTE 9582 
LFETBL 867E 
LSTDH 0721 
Ml 9829 
HfilNBl 
NEHHI 9835 
mm. 8848 
NEGi f-FKF 
NREPTS 883D 
0RGPG1 81FD 
OUmSG 0104 
0V3B1 0311 
PDIGIT 008E 
PSEGHI 888D 
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pseglo 000c 

ROTCNT 8882 
SIZE 980D 
STMJTL 0919 
UPOflOi 017C 
ZERO 0080 



RDELRY W2F 
ROTPflT 0002 
SIZECK 00U 
STSflVE 0500 
UPOflDR 0178 



RECDON 02CC 
RSOURC 0012 
SMttHI 0021 
TCRLFO 01D2 
VERSNO 0029 



RECTVP 0042 
SC8N2 077C 
SMflLO 0030 
il INT 0/4E 
UBRK 8816 



REGC 0044 
SCflNS 078B 

strcom eeiD 

HRETi *m 
VD1SF 06D8 



REORG 0005 
SCflN8 0790 
STRGOC 002C 
IOFPOL 07AC 
HDISP1 06EE 



RERROR 0198 
SEGHRP 0046 
STRfBI 0026 
TIYOUT 0040 
XPCODE 0007 



Rim 0011 

SING »1R 
STRTMP 9040 
1VPE 8837 
XP l tST 9M 



RSSEMBLV COMPLLTE, NO ERRORS 
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ISIS-II ASSEMBLER SYMBOL CROSS REFERENCE, V2 1 



90 4 Q^tt 


1 C4 A 

1M.4 


4 ^TOO 


4 C~>~7 

163 ( 


4 rco 

1658 


1658 








27» 


2796 


2843 


70Q£ 


TOQ7 


79m 


799^T 

S<ux> 


797i* 
iti4 


J24D 




7449 


74T? 


S<K>1 




i4oo 


wlo 


ACT/Q 


47<J7 


AA£t4 


403t 


^7^Tj1 
4rM 




IUK 


OlOr 


^1fifl 


jUo 


^740 


S704 


T719 


Jf to 


90tl( 




oobo 


. rlonYL 






*T709 






9P 19PQ1 


4417 


4417 
WIS 


AAA 7 




AA^Q 

44j? 


fuorni iii t 


J AC 




jr~> 


771 1 
f 111 


row 


OfiflP? 1101 

: W^t Hot 


754 










0MP7 1111 


771 
til. 










?ftflP4 11 of 


788 










9Rflrc 1 1 71 












9ftflP£ 114f 














P.79 










9R1PWT 1961 


H59 


Of 71 


Ocw 


PQpI 
OOOir 


001 




RC7 












QOQ 
OOO 










9R1 P4 1 91 1 
























9R1 PC 1 971 


0^1 










9P1 P7 1 241 














15£1 


1S61 




1SS7 


1^10 


9QINDP 41 M 


1817 






2909 




9RITCn 4X71 
: t>l 1 JU ttlff 


4411 

TTJ.A 












3418 


2444 


2511 


2517 


2522 


9PJPI F fciftf 
























* l/MrX r Jilt 




2426 


"<426 






TTntKT 1041 




S86 






vol 


£42 


649 






658 


671 

Oil 


710 


716 

f 1U 


71? 

fir 


721 

I CI 


725 


4217 


?CURDI 912# 












9DEBNC 6171 












?DSPTI 1027* 


3892 


3098 








; vJI III vVW 














5288 










2FHflin 11271 

.UILU lit 1 W 














2969 


297^ 


^c.j.1 


^&ir 




. ^1 F wl 1 lOlvY 


2761 


2777 


2912 


2254 


3360 


?FPPCL 19011 


2734 


2759 


2886 


2814 


2819 


-jpppsu 9741 


2792 


2798 


2839 


2845 


2894 


°EPR0 992* 


2924 


2939 


2268 


2274 


4855 


9FPT[N 9821 


2954 


2960 


3230 


3236 




'^FORMl 2951 

• i m\j u mww 


1615 


1634 


1655 


1688 


1695 


2441 


2445 


2547 


2587 


2720 


2735 


2911 


2929 


2944 


2959 


2974 


2008 


3429 


3458 


3477 


3496 


3516 


2531 


4082 


4017 


4047 


4071 


4262 




4652 


4765 


4789 




4820 


4049 


5168 


5181 


5197 


5349 


5361 


5375 


5727 


5808 


5957 


5971 


6865 


6604 


2F0RH2 313* 


1638 


1659 


1692 


1782 


1986 


3254 


3273 


3311 


3332 


3359 


3443 


4294 


4384 


4482 


4649 


4659 


5865 


7F0RM2 339« 


1755 


2823 


2452 


2887 


3541 
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PKGE 1 



1886 


1818 


1977 


1985 


1999 


2177 


2388 


2444 


2898 


2910 


2928 


2943 


2958 


29/3 


3087 


3068 


3272 


3288 


3302 


3310 


3323 


3331 


3350 


3358 


3515 


3562 


3583 


3637 


3958 


3966 


3986 


4001 


4819 


4841 


4859 


4875 


4962 


4986 


5001 


5017 


5386 


5456 


5464 


5546 


5580 


5592 


5600 


5692 


6157 


6228 


6384 
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2982 


EPR0 996* 


2532 


3276 


4863 


tTREL 3842 


6445 


6515* 




EPRET 3118 


3122 


3129* 




EFRSET 536* 


1433 


29S4 


2996 


EPWJN 2424 


2712* 






EMJN1 3846* 


3851 






EPRW2 2850 


3862* 






EPRUN3 3849 


3856* 






EF'RUW 3828 


3831 


3839% 




EPRUN5 3957 


3115* 






EPRUN6 3881 


2882 


3119* 




EPSSTP 532# 








EPSTE1 64471 


6448 






EPSTE2 6447 


6456* 






tPSTEP 2504 


3194 


3198 


6382 


EP5T0R 2874 


2529 


3340 


3369 


EPTIHR 9871 


2362 


3238 




ERROR 748 


765 


782 


799 


ERR0R2 2324 


2349* 






EXHH8 25411 


2616 






EXflW. 2681 


2618* 






KflH2 2619 


2622* 






EXfttJ 2624 


2627* 






EXHH4 2629 


2632* 






EXfiHS 2610 


26131 






EXfltllN 2410 


2548* 


2626 


2631 


EXPHON 555# 








nXJMPl 3S78 


3996* 






FDUMP2 4626 


4838* 






FWJHP3 4835 


4838* 






FWJHP4 4864 


4888* 






F0UMP5 4034 


4836* 






FINDOP 1598* 


1688 






GOTO. 3816 


3819* 






H 1382* 


4288 


4325 




h€Dl 4317 


4319* 


4319 




K8D2 4318* 


4339 






HBDtflV 4257* 


4433 


4434 


4535 


HBITHI 1832* 


4273 






HBITLO 1823* 


4388 






HDRTIN 3518* 


3547 






HEXRSC 41931 


4388 






HEXBUF 1327* 


3864 


3875 


3956 


HEXNIB 4195 


4138* 






HFDONE 3885 


3898 


3894* 




HFILEO 2413 


2421 


3881* 


3878 


KRECIN 2416 


34171 


3422 


3592 


FRECO 3877 


3884 


3955* 





2947 3257 3292 
5884 



644S 6453 



6445* 

5853 6297* 

816 833 861 882 983 924 945 



453? 4538 



4833 



tfEGfl 1059% 
WZ<£ 1868* 
KREGC 10771 
hKGO 1886* 
*£G£ 1895* 
hREGf 1184* 
lift EH 1855 2385* 

INCSHR 1431 2625 3528 3873 4675 5238* 
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INCH 52391 










INCH1 5241 


52461 








INIT 14091 










INITLP 1418# 


1423 








INPflW. 21871 


2198 








IHFWR 1835 


21701 


2498 






INPKEY 1543 


1675 


1828 


1846 


2196 


INVflLS 1346# 


1381 


1417 






ITHP 786* 


1557 


1598 


1595 


1597 


1832 


1833 


1837 






JGORES 2408 


°429# 








JNPTBL 2385 


Z>99# 








J10F1L 2482 


2426t 








JTOGO 2481 


24241 








JiOLST 2483 


24131 








JTQHOD 2m 


2418# 








JTOREC 2484 


24121 








JTOREL 2405 


2416# 








kbdbuf mzi 


2334 


2340 


5639 


5811 


KB0I1 5C81t 


5816 








mm 2658 


5799* 








KBDPOL 3847 


3106 


61501 






KCLRB 15151 


1908 








KY 769* 


1544 


1593 


1740 


1843 


2659 


2783 


3116 


3120 




KEYCLR 1505* 


2323 


2628 






KEVDrt 15041 


1923 


1926 






KEYEND 1561t 


1545 


1844 


2206 


2347 


KEHFIL 1499* 


1903 








KEYFLG 949# 


5533 


5671 


5682 




KEVGO 15121 


1902 








KEVLOC 1221t 


5559 


5644 


5660 


5666 


KEVLST 15101 


1984 








KBTW) 15131 


1901 








KDWI 15001 


2203 


2623 


2734 


3121 


KEYPflT 15031 


1929 








KBW 1508# 


1923 


1926 






KEYREC 1506* 


1905 








KEVREG 1509# 


1923 








KEYRfcL 15021 


1986 








KEYTRfl 1507# 


1929 








KGORES 1511# 


1989 








KSETB 15141 


1907 








LflSTk'V 9871 


5555 


5556 


5626 


5633 


LDftTfl 7521 


1858 


2211 


2317 


2327 


3321 


3344 


3346 


3367 


3368 


4160 


4662 


4669 


4795 


5028 


LOBVTE 38671 


3876 








LFEBRl 4857 


48991 








LFEBRK 4780 


4781 


4890# 






LFEWt 4777 


4797 


4813 


48321 




LFEINT 4779 


4878# 








LFEPM 4776 


4?83# 








LFER9 4851 


48541 








LFTREG 4778 


4836# 








LFE1H. 4773 


47761 








LFETCH 2561 


3867 


47941 







2345 2463 2580 2658# 3115 3119 

1625 1626 1646 1647 1705 1712 1715 1725 1732 1761 1839 



6161 



21C7 2292 2205 2322 2346 2460 2598 2597 2613 2622 2627 



2461 2618 3117 



5678 

2432 2436 2562 2565 2607 2614 2632 2828 2835 2919 3088 
3526 3598 3629 3641 3648 3668 3666 3715 3868 4154 4157 
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LFILL 4*72* 


4676 




Lf ILL1 4674 


46771 




LPGSQ. 4832 


4898 


5832 


LSTBRi 5113 


5116# 




LSTK2 5115 


5117# 




L5TBRK 4978 


4979 


51111 


LSTDH 4975 


4995 


5811 


LSI NT 4977 


58981 




LSTORE 2459 


2615 


3527 


LSTPH 4974 


49Si# 




LSTR8 5352 






LSTREG 4976 


5837# 




LSTTBL 4971 


4974) 




N9 551t 






(11 552t 






MflDO 428# 


iM6 


2336 


HflDOC 435# 


5384 




HfllN 1434 


15391 


1546 


HBIN2 1544* 


3129 




HfllNfl 1594 


1689# 




nfllNB 1672t 


1674 




HRINE8 1798 


13381 




NRINB1 183ii 


1847 




HfllNCl 1716# 


1762 




HfllND 1741 


18811 




HfllNDl 1742 


17661 




NflNL 448t 






fCLOCK 165* 


1387 


1315 


fC€C 471# 


3529 




WTi TLT7 A1^.W 


AO At 

4841 




rfcnHI 11581 


3824 


4885 


NEMO 114% 


3851 




(€RR0R 1592 


1858# 




nlHC 467t 


1743 


2811 


nHLOl 6734* 


tCl Af\ 

6740 




WOV 398» 


1558 


1574 


1 A C A 


2482 


A 1 

2541 


3882 


3863 


3891 


3518 


3557 


3578 


4639 


4759 


4783 


5191 


5343 


5369 


6859 


6878 


6152 


nOOOUT 537# 


3841 


6598 


HQRL 445# 


2988 


3631 


HPUSEL 553t 






MRL 482# 






P£LC 494# 






RKR 48of 






wkC 499# 


4437 


4548 


l"KCH 455# 






nXRL 4581 






ur*ra t' f , a\ 

NCOLS 614) 


5581 




NEG1 723* 


2341 


567? 


NEXTR 1282* 


2253 


2259 


NIBI3 3782 


3788* 




NI&IN 262? 


3630 


36391 


NIBIN2 3553 


27801 





5111 51621 
58321 

4672 49571 



2438 5358 

2349 2414 2417 2422 2427 2588 2628 



1323 

4456 4566 5969 

4655 

2875 



1689 


1628 


1649 


1682 


1716 


1766 


1782 


1881 


1976 


1994 


2172 


2248 


2329 


2581 


2714 


2729 


2756 


2787 


2885 


2838 


2856 


2893 


2923 


2938 


2953 


2968 


3286 


3225 


3244 


3263 


3283 


3381 


3322 


3349 


3423 


3432 


3452 


3471 


3498 


3881 


3828 


3855 


3957 


3981 


3996 


4811 


4865 


4257 


4284 


4392 


4418 


4587 


4798 


4814 


4836 


4854 


4878 


4957 


4981 


4996 


5812 


5837 


5855 


5898 


5162 


5455 


5541 


55?5 


5591 


5618 


5655 


5673 


5687 


5783 


5721 


5882 


5875 


5951 


6223 


6299 

























5178 



5582 



5888 5886 5968 5974 
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NIK) 4159 


4161 


43884 










N06RK 15211 


1928 












NOVftS 13811 


1416 












NREPTS 1238t 


5564 


5584 


5684 








NUMCON 1185* 


1662 


1838 


2181 


2469 


2475 


2723 


NXTLOC 5582* 


5646 












OPTflBl 1961 


1983 


1984 


1385 


1986 


19221 




0PTn82 1987 


1988 


19251 










OPTAB3 1992 


1989 


1927* 










OPTION 11941 


1641 


1698 


1791 


1818 






0RGPG8 128* 


1488 


1481 


1449t 


1528 


1529 


18731 


2652 


2674# 


2679 


3148 


3399 


3617 


3618 


4368 


4495 


4628 


4695 


4696 


47284 


4724 


6833 


6111 


6185 


6259 


6336 


6482 


6477 


ORGPG1 129* 


1952 


1953 


21531 


2239 


2248 


22961 


3691 


37381 


3748 


3741 


37651 


3776 


3926 


4239 


4365 


4588 


4625 


4729 


4922 


5143 


6838 


6116 


6198 


6264 


6341 


6487 


6482 


ORGPG2 138* 


2377 


2378 


2514* 


2528 


2529 


26471 


4585 


4638 


4631 


46911 


4734 


4927 


5148 


6121 


6195 


6269 


6346 


6412 


6487 


6552 


QRGPG3 131# 


1334 


1335 


1395# 


1877 


1878 


19431 


6768 


6769 


68231 


6827 


6828 


6881t 


6885 


7118 


7138# 


7138 


7176 


7177 






0RGPG4 132t 


2694 


2695 


3144i 


3163 


3786 


3936 


52281 


5324 


5429 


5776 


5855 


5924 


6848 


6628 


6781 


7823 


7889 


7139 


7286 


7287 


0RGPG5 1331 


3168 


3169 


33981 


3791 


3792 


3916# 


54891 


5434 


5781 


5868 


5861 


59851 


5929 


7828 


7894 


7148 


7216 


7217 






0RGPG6 134* 


3946 


3947 


41821 


4528 


4521 


46151 


5935 


6829* 


6136 


6218 


6284 


6361 


6427 


0RGPG7 135# 


4947 


4948 


51341 


5444 


5445 


5757# 


6366 


6367 


63981 


6432 


6433 


64711 


6587 


7233 














OUTCLR 1624 


19741 


2556 










OUTMSG 1797 


1827 


19751 










OUTUTl 1542 


1973# 


2326 


2713 


2993 


3124 


3185 


OV8BHS 3187 


67831 


6784 


6788 


6793 


6887 




OV1B1 6898 


69141 












0V1B2 6319 


69241 












OV1BRS 1426 


3281 


6451 


68961 


6981 


6987 


6911 


QY2B1 6981 


6984* 












0V2BflS 2921 


69571 


6958 


6962 


6968 


6972 


6984 


OV381 6868 


68621 












0V38flS 3283 


68481 


6841 


6845 


6851 


6855 


6862 


QV6UF 1319» 


4828 


b826 


6657 








OVLOfiD 1427 


2922 


3188 


3284 


3282 


6452 


67311 


0VSI2E 646# 


1321 


1426 


2921 


3187 


3283 


3281 


OVSH1 66611 


6667 












OVSHF1P 2985 


2995 


3186 


6657# 








PBRK 15181 


1924 












POIGIT 5171 


5488 












PERROR 1859 


2212 


2318f 


2633 


3889 


3599 


3716 


PGSI2E 7135* 


71361 


7137# 


7138# 


71391 


7148# 


7141# 


PIWVT 528* 


5481 












PLUS! 699* 


2476 













lS4r 


2157 


14 CO 

2158 


2238* 


2234 


2388 


2367 


'IC4 O 

2518 


2651 


36811 


3685 


3735 


3771 


3921 


4186 


4141 


4188 


4234 


4917 


5138 


5225 


5264 


5389 


5414 


5761 


5848 


5989 


KH2 


CCA 7 


ccoc 

DDOO 


7*000 
rw» 


707A 

not 4 


I lio 


74 «iO 

rlj2 


74 V> 




2385 


2386 


2363* 


2372 


2523 


2684 


3153 


3484 


3698 


4111 


4112 


4137* 


4146 


4147 


4176* 


4185 


4186 


4213* 
















■JirrJ 


S<M4 




ODJ.O 




VfM 7 
< O.L_> 


f Of J 


t LjO 


71 SO 


71 Ad 




too-' 








"{fill* 


3781 


3931 


4244 


4378 


5274 


5275 


5385* 


5319 


5424 


5771 


5858 


5919 


6843 


6623 


6696 


7818 


7884 


7137 


7169 


7178 






6577 


6578 


6688* 


6648 


6649 


6682* 


6721 


6722 


6755* 


6886 


6942# 


6946 


6947 


7883* 


7843 


7844 


7878* 


7189 


4249 


4258 


4355* 


4375 


4518 


4739 


4932 


5153 


5154 


6849 


6187* 


6126 


6288 


6274 


6351 


6417 


6492 


6557 


3941 


4388 


4381 


4491* 


4515 


4744 


4937 


5329 


5330 


6131 


6285 


6279 


6356 


6422 


6497 


6562 


6633 


6786 


4749 


4758 


4913* 


4942 


5439 


5786 


5787 


5836* 


5934 


6582 


6567 


6638 


6711 


7833 


7899 


7141 


7224 


7225 


6141 


6142 


6188* 


6215 


6216 


6255* 


6289 


6298 


6338* 


6588 


6537* 


6572 


6643 


6716 


7838 


7184 


7142 


7232 


6914 


6924 
















4812 


5818 


6451 


6657 


6658 


6731 









6455 
7142# 
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PLUS3 714* 


2268 














28281 












PRNT2 19941 


2829 












P5EGH1 518# 


1414 


5476 


5491 


5818 






PSEGLO 519* 


1413 


5477 


5489 


5619 






RDELflV 1248* 


5656 


5716 


6072 


6887 






RECDCN 3524 


25491 












RECTVP 1275* 

n*(V III Afa 1 WW 


3583 


3587 










REGC 12921 


4485 


4442 


4553 


4596 






REORG 1911 


1335 


1481 


1529 


1878 


1948 


1953 


2524 


2529 


2652 


2688 


2685 


2690 


2695 


3686 


3691 


3736 


3741 


2772 


3777 


2782 


4112 


4142 


4147 


4182 


4186 


4225 


4240 


4586 


451 1 

^t-J 1 1 


4516 


45?1 


4621 


4626 


4621 


49?8 


4933 


4938 


4943 


4948 


5129 


5144 


5128 


5325 


5338 


5415 


5420 


5425 


5428 


5841 

■JUT" 1 


5846 


5851 


5856 


5861 


5918 


5915 


6117 


6122 


6127 


6132 


6127 


6142 


6186 


6275 


6288 


6285 


6298 


6337 


6242 


6347 




DtOO 


6478 


6482 




6493 




6578 


RR14 


6 6 


6624 


6629 


6634 


6629 


6722 


6769 


6828 


6886 


6947 


7889 


7014 


7898 


7895 


7188 

1 AW 


7185 


7110 






RERROR 23171 


2348 












RINT 15281 

1 1 1 11 1 VW 


1923 












R0TCN1 8861 


5581 


5646 










ROTPflT 8651 


5482 


5587 


5514 


5529 






RSOURC 276* 


7133 












SCRN2 5557 


55751 












SCHN5 5532 


5566 


5589 


5689 


56441 






SC8N8 5672 


56821 












SEGHRP 13111 


2213 


5486 


5878 


5965 






SING 1522* 

will v AwUw 


1928 












SIZE 1385* 


1288 


1429# 


1442 


1862* 


1866 


1S22* 


25844 


2587 


2637# 


2640 


26644 


2667 


2124* 


i755# 


3758 


3906t 


2989 


4092* 


4895 


4127* 


46851 


4688 


46811 


4684 


4718* 


4712 


4982* 




5482 


57471 


5759 


58264 


5829 


5895* 


6320# 


R323 


6288* 


6391 


6461* 


6464 


6527* 


68711 


6874 


69321 


6935 


6992* 


6996 


7868* 


SIZECH 2781 


1382 


1426 


1868 


1938 


2148 


2217 


3717 


3752 


2902 


4889 


4124 


4163 


4298 


5292 


5296 


5744 


5823 


5892 


6816 


6894 


6818 


6868 


6929 


6998 


7857 


7117 




SrtflHI 11221 


2487 


2433 


2772 


3465 




4792 


SNflLO 1113# 


1671 


1831 


248h 


2557 


2745 


28£<2 


5885 


5821 




OOcTc/ 








STRCON 1623 


20371 












5TRG0C 1927 


28541 












STRHEfl 1922 


1325 


20471 


2555 








STRTflP 12571 


1989 


2802 


2016 








STRUTL 1973 














STSRVE 2856 


2862 


21321 










TCRLFO 2886 


3894 


2975 


4119* 








T 1 INT 54541 


5742 












TIRET1 5647 


5781 


5721# 










tofpol me 


5742t 


5881 


6877 









2158 


2225 


2240 


2281 


2286 


2268 


2272 


2278 


2519 


2149 


2154 


2159 


2164 


2169 


2480 


2495 


2418 


2618 


2787 


3792 


2922 


2927 


2932 


3927 


2942 


294? 


4187 


4245 


4258 


4261 


4366 


4271 


4276 


4281 


4496 


4581 


4696 


4725 


4728 


4735 


4748 


4745 


4750 


4918 


4S23 


5149 


5154 


5226 


5231 


5265 


5278 


5275 


5318 


5315 


5425 


5448 


5445 


5762 


5767 


5772 


577? 


5782 


578? 


5928 


5925 


5928 


5925 


6824 


6029 


6844 


6049 


6112 


6191 


6196 


6281 


6286 


6211 


6216 


6260 


6265 


6270 


6352 


6357 


6262 


6267 


6482 


6488 


6412 


6418 


6423 


6583 


6588 


6542 


6548 


6552 


6558 


6562 


6568 


6573 


CCAA 
00*TT 




UOCm 






Of DC 


Of Of 


Of ±£. 


6717 

Of ^f 


/CM Q 




f vc.j 






7044 


1 Of -J 


f wo 


/ftp*. 


1936 


2142* 


2146 


2228* 


2222 


2286* 


2289 


2252* 


2356 


2127 


2288* 


2282 


2682* 


2686 


3671* 


2674 


3720* 


3723 


4128 


4166* 


4169 


4202* 


4286 


4345* 


4248 


4481* 


4484 


4986 


5124* 


5127 


5218* 


5213 


52504 


5252 


5295* 


5298 


5898 


6819* 


6022 


6097* 


6100 


6178* 


6173 


6245* 


6248 


6528 


6598* 


6681 


6672* 


6675 


6745* 


6748 


6812* 


6816 


7862 


7128* 


7122 














2282 


2258 


2501 


2624 


2661 


2121 


2277 


2608 


2668 


4342 


4478 


4682 


4678 


4707 


4988 


5121 


528? 


5247 


6167 


6242 


6217 


6285 


6458 


6524 


6595 


6669 


6742 


4998 


5184 


5278 














2888 


3214 


3241 


2484 


2844 


488? 


4822 


4845 


4879 


5252 


6232 


6288 
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TTVOJT 539# 


4428 


4438 










TVPE 11761 


1429 


1579 


1585 


1748 


1771 


1777 


UPWOl 2265* 


2558 


3371 










UPDflDR 2195 


2248t 












VERSNO 18501 














HBRK 1522* 


1928 












HDISP 2818 


2838 


2269 


2274 


2568 


3373 


5948# 


HDISP1 5988 


5991# 












XPCODE 837# 


1410 


1539 


2318 


5799 


5949 


6158 


XPTEST 1411 


1548 


2319 


5888 


5558 


6151 


/858# 


ZtRO 6841 


1578 


1586 


1778 


2494 


3428 


368 



2448 2558 3811 3872 468 4966 5171 



5667 



CROSS REFERENCE COMPLETE 
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APPENDIX C 
COMMAND SUMMARY 

The following is a summary of the commands im- 
plemented by the HSE-49 emulator monitor. Within each 
command group, tokens in each column indicate op- 
tions the user has when invoking those commands. 

Tokens in square brackets indicate dedicated keys on 
the keyboard (some keys having shared functions); 
angle brackets enclose hex digit strings used to specify 
an address or data parameter. Parameters in paren- 
theses are optional, with the effects explained above. 
The notation used is as follows: 

<SMA> — Starting Memory Address for block command, 
<EMA> — Ending Memory Address for block command, 
<LOC> — LOCation for individual accesses, 
<DATA> - DATA byte. 

Asterisks (*) indicate the default condition for each 
command; thus that token is optional and serves to 
regularize the command syntax. 

Programldata entry and verification commands: 

[EXAM] [PROG MEMJ* <LOC> [,] [NEXTJ 
[DATA MEM] [PREV] 
[REGISTER] [-) 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

Programldata initialization commands: 

[FILL] [PROG MEM]* <SMA> [,] <EMA> [,] <DATA> [.] 
[DATA MEMJ 
[REGISTER] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

Intellec® development system or TTY interface com- 
mands (for transferring HEX format files): 

[UPLOAD] [PROG MEM]* <SMA> [,] <EMA> [.] 
[DATA MEM] 
[REGISTER] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

[DNLOAD] [PROG MEM)* [.] 
[DATA MEM] 
[REGISTER] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 

Formatted data dump to TTY or CRT: 

[LIST] [PROG MEM]* <SMA> [,) <EMA> [.] 
[DATA MEM] 
[REGISTER] 
[HWRE REG] 
[PROG BRK] 
[DATA BRK] 



Program execution commands: 

[GO] [NO BREAK]' (<SMA» [.] 

[W/ BREAK] I.) 
[SING STP] 
[AUTO BRK] 
[AUTO STP] 

[GO/RSTJ [NO BREAK]' [.J 
[W/ BREAK] 
[SING STP] 
[AUTO BRK] 
[AUTO STP] 

Breakpoint setting and clearing: 

[SET BRK] [PROG MEM]* <LOC> ([,1 <LOC> ...) \.\ 
[DATA MEM] 

[CLR BRK) [PROG MEM]* <LOC> ([,] <LOC> ... ) [.J 
[DATA MEM] 

APPENDIX D 
ERROR MESSAGES 

The following error message codes are used by the 
monitor software to report an operator or hardware er- 
ror. Errors may be cleared by pressing [CLRIPREV] or 
[ENDI.]. The format used for reporting errors is 
"Error- .n" where "n" is a hex digit. 

Operator Errors 

1. Illegal command initiator. 

2 Illegal command modifier or parameter digit. 

3. Illegal terminator for Examine command. 

4. Illegal attempt to clear Error mode. 
5-9. Not used. 

Hardware Errors 

A. ASCII error — non-hex digit encountered in data 
field of hex format record. 

B. Breakpoint error. Break logic activated though break- 
points not enabled. 

C. Hex format record checksum error. Note — the 
checksum will not be verified if the first character of 
the checksum field is a question mark ("?") rather 
than a hexidecimal digit. This allows object files to 
be patched using the ISIS text editor without the 
necessity of manually recomputing the checksum 
value. 

D. Not used. 

E. Execution processor failed to respond to a command 
or parameter passed to it by the master processor. 
EP automatically reset. EP internal status may be 
lost. Program memory not affected. 

F. Not used. 
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3065 Bowers Avenue 
Santa Clara, California 95051 
Tel. (408) 987-8080 
TWX. 910-338-0026 
TELEX: 34-6372 



ALABAMA 
Intel Corp. 

3322 S. Parkway, Ste. 71 
Holiday Office Center 
Huntsville 35802 
Tel: (205) 883-2430 
fPen-Tech Associates, Inc. 
Holiday Office Center 
3322 Memorial Pkwy., S.W. 
Huntsville 35801 
Tel: (205) 881-9298 

ARIZONA 
Intel Corp. 

8650 N. 35th Avenue, Suite 101 
Phoenix 85021 
Tel: (602) 242-7205 
IB FA 

4426 North Saddle Bag Trail 
Scotlsdale 85251 
Tel: (602) 994-5400 

CALIFORNIA 
Intel Corp. 

7670 Opportunity Rd. 
Suite 135 
San Oiego 92111 
Tel: 17141 268-3563 
Intel Corp.' 
1651 East 4th Street 
Suite 105 
Santa Ana 92701 
Tel: (714) 835-9642 
TWX: 910-595-1114 
Intel Corp.* 
15335 Morrison 
Suite 345 

Sherman Oaks 91403 
(213) 986-9510 
TWX: 910-495-2045 
Intel Corp." 
3375 Scott Blvd. 
Santa Clara 95051 
Tel: (408) 987-8086 
TWX: 910-339-9179 
TWX: 910-338-0255 

Earle Associates. Inc. 

4617 Ruffner Street 

Suite 202 

San Diego 9211 1 

Tel. 1714] 278-5441 

Mac-I 

2576 Shattuck Ave. 
Suite 4B 
Berkeley 94704 
Tel: (415) 843-7625 
Mac-I 

P.O. Box 1420 
Cupertino 95014 
Tel: (408) 257-9880 
Mac-I 

P.O. Box 8763 
Fountain Valley 92708 
Tei: (714) 839-3341 
Mac-r 

110 Sutter Street 
Suite 715 

San Francisco 94104 
Tel: (415) 982-3673 
Mac-I 

20121 Ventura Blvd., Suite 240E 
Woodland Hills 91364 
Tel: (213) 347-5900 

COLORADO 

Intel Corp.* 

6000 East Evans Ave. 

Bldg. 1, Suite 260 

Denver 80222 

Tel: (303) 758-8086 

TWX: 910-931-2289 

tWestek Data Products, Inc. 

25921 Fern Gulch 

P O Box 1 355 

Evergreen 80439 

Tel; (303) 674-5255 

Westek Data Products, Inc. 

1322 Arapahoe 

Boulder 80302 

Tel: (303) 449-2620 

CONNECTICUT 
Intel Corp. 
Peacock Alley 

1 Padanaram Road, Suite 146 
Danbury 06810 
Tel: (203) 792-8366 
TWX. 710-456-1199 

FLORIDA 
Intel Corp. 

1001 N.W. 62nd Street. Suite 406 
Ft. Lauderdale 33309 
Tel: (305) 771-0600 
TWX: 510-958-9407 
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FLORIDA (cent.) 
Intel Corp. 

5151 Adanson Street, Suite 203 
Orlando 32804 
Tel: (305) 628-2393 
TWX: 810-853-9219 
?Pen-Tech Associates, Inc. 
201 S.E. 15th Terrace. Suite K 
Deerfield Beach 33441 
T el; (305) 421-4989 
tPen-Tech Associates, Inc. 
111 So. Maitland Ave., Suite 202 
P.O. Box 1 475 
Maitlanrj 32751 
Tel: (305) 645-3444 

GEORGIA 

Pen Tech Associates. Inc. 
Cherokee Center. Suite 21 
627 Cherokee Street 
Marietta 30060 
Tel: (404) 424-1931 

ILLINOIS 

Intel Corp: 

900 Jorie Boulevard 
Suite 220 
Oakbrook 60521 
Tel: (312)325-9510 
TWX. 910-651-5881 
First Rep Company 
9400-9420 W. Foster Avenue 
Chicago 60656 
Tel: (312)992-0830 
TWX: 910-227-4927 
Technical Representatives 
1502 North Lee Street 
Bloomington 61701 

Tel: (309) 829-8080 
IOWA 

Technical Representatives. Inc 

St. Andrews Building 

1930 St. Andrews Drive N.E. 

Cedar Rapids 52405 

Tel: (319) 393-5510 

KANSAS 

Intel Corp. 

9393 W. 110th St., Ste. 265 

Overland Park 66210 

Tel: (913) 642-8080 

Technical Representatives. Inc. 

8245 Nieman Road, Suite #1 00 

Lenexa 66214 

Tel: (913) 888-0212, 3, 8 4 

TWX: 910-749-6412 

KENTUCKY 

Lowry 8 Associates Inc 
P.O. Box 5127 
Lexington 40555 
Tel: (606) 273-3771 

MARYLAND 
Intel Corp." 
7257 Parkway Drive 
Hanover 21076 
Tel: (301) 796-7500 
TWX: 710-862-1944 
Glen White Associates 
57 W. Timonium Road. Suite 307 
Timonium 21093 
Tel: (301) 252-6360 
tMesa Inc. 
11900 Parklawn Drive 
Rockville 20852 
Tel: Wash. (301) B81-B430 
Balto. (301) 792-0021 

MASSACHUSETTS 

Inlet Corp.* 

27 Industrial Ave. 

Chelmsford 01824 

Tel: (617) 667-8126 

TWX: 710-343-6333 

EMC Corp. 

381 Elliot Street 

Newton 02164 

Tel (617) 244-4740 

MICHIGAN 

Intel Corp.* 

26500 Northwestern Hwy. 
Suite 401 
Southfield 48075 
Tel: (313) 353-0920 
TWX: 910-420-1212 
TELEX: 2 31143 
tLowry 8 Associates, Inc. 
135 W. North Street 
Suite 4 

Brighton 48116 
Tel: (313)227-7067 

MINNESOTA 

Intel Corp. 

7401 Metro Blvd. 

Suite 355 

Edina 55435 

Tel: (612) 835-6722 

TWX: 910-576-2867 



tDytek North 
1821 University Ave. 
Room 163N 
St. Paul 55104 
Tel: (612) 645-5816 

MISSOURI 

Technical Represenlatives, Inc. 
320 Brookes Drive, Suite 104 
Hazelwood 63042 
Tel: (314) 731-5200 
TWX: 910-762-0618 

NEW JERSEY 
Intel Corp: 

1 Metroplaza Office Bldg 
505 Thornall St. 
Edison 08817 

Tel: (201) 494-5040 
TWX: 71 0-480-6238 

NEW MEXICO 
BFA Corporation 
P.O. Box 1237 
Las Cruces 88001 
Tel: (505) 523-0601 
TWX: 910-983-0543 
BFA Corporation 
3705 Westerfield, N.E. 
Albuquerque 871 1 1 
Tel: (505)292-1212 
TWX: 910-989-1157 

NEW YORK 

Intel Corp. * 

350 Vanderbilt Motor Pkwy. 

Suite 402 

Hauppauge 11787 

Tel: (516) 231-3300 

TWX: 510-227-6236 

Intel Corp. 

80 Washington St. 

Poughkeepsie 12601 

Tel: (914)473-2303 

TWX: 510-248-0060 

Intel Corp. 

2255 Lyell Avenue 

Lower Floor East Suite 

Rochester 14606 

Tel: (716) 328-7340 

TWX: 510-253-3841 

| Measurement Technology, Inc 

159 Northern Boulevard 

Great Neck 110Z1 

Tel: (516) 482-350 

T-Squared 

4054 Newcourt Avenue 
Syracuse 13206 
Tel: (315) 463-8592 
TWX: 710-541-0554 
T-Squared 

2 E. Main 
Victor 14564 

Tel: (716) 924-9101 
TWX: 510-254-8542 

NORTH CAROLINA 
fPen-Tech Associates. Inc. 
1202 Eastchester Dr. 
Highpoint 27260 
Tel: (919) 883-9125 
Glen White Associates 
4009 Barrett Dr. 
Raleigh 27609 
Tel: (919) 787-7016 

OHIO 

Intel Corp: 

8312 North Main Street 
Dayton 45415 
Tel: (513) 890-5350 
TWX: 810-450-2528 
Intel Corp * 

Chagrin-Brainard Bldg. #210 
28001 Chagrin Blvd. 
Cleveland 44122 
Tel: (216) 464-2736 
Lowry 8 Associates Inc. 
1440 Snow Road 
Suite 216 
Cleveland 44134 
Tel: (216) 398-0506 
tLowry 8 Associates, Inc. 
1524 Marsetta Drive 
Dayton 45432 
Tel. (513) 429-9040 
tLowry 8 Associates, Inc. 
1050 Freeway Dr., N. 
Suite 209 
Columbus 43229 
Tel: (614) 436-2051 



OREGON 
Intel Gorp. 

10700 S.W. Beaverton 
Hillsdale Highway 
Suite 324 
Beaverton 97005 
Tel: (503) 641-8086 

PENNSYLVANIA 
Intel Corp: 
275 Commerce Dr 
200 Office Center 
Suite 300 

Fort Washington 19034 
Tel (215) 542-9444 
TWX: 510-661-2077 
tLowry 8 Associates, Inc. 
Seven Parkway Center 
Suite 455 
Pittsburgh 15520 
Tel: (412) 922-5110 
fQ.E.D. Electronics 
300 N. York Road 
Hatboro 19040 
Tel: (215) 674-9600 

TEXAS 

Intel Corp.' 

2925 L.B.J. Freeway 

Suite 175 

Dallas 75234 

Tel: 1214) 241-9521 

TWX' 91 0-860-5487 

Intel Corp.* 

6420 Richmond Ave 

Houston 77057 

Tel: (713) 784-3400 

Industrial Digital Systems Corp 

5925 Sovereign 

Suite 101 

Houston 77036 

Tel: (713) 988-9421 

Intel Corp. 

313 E. Anderson Lane 

Suite 314 

Austin 78752 

Tel: (512) 454-3628 

VIRGINIA 

Glen White Associates 
Route 2, Box 193 
Charlottesville 22901 
Tel: 1804; 295-7686 
Glen White Associates 
P.O. Box 10186 
Lunchburg 24506 
Tel: (804) 384-6920 
Glen White Associates 
Rt ifl. Box322 
Colonial Beach 22442 
Tel: (804) 224-7764 

WASHINGTON 
Intel Corp. 
Suite 114 Bldg. 3 
1603 1 16th Ave. N.E. 
Bellevue 98005 
Tel: (206) 453-8086 

WISCONSIN 
Intel Corp. 
4369 S. Howell Ave 
Milwaukee 53207 
Tel: (414) 747-0789 



CANADA 

Intel Semiconductor Corp.' 

Suite 233, Bell Mews 

39 Highway 7, Bells Corners 

Ottawa. Ontario K2H 8R2 

Tel: (613) 829-9714 

TELEX: 053-4115 

Intel Semiconduclor Corp. 

6205 Airport Rd. 

Bldg. B, Suite 205 

Mississauga, Ontario 

L4V 1E3 

Tel: (416) 671-0611 
TELEX: 06983574 
Multilek. Inc." 
15 Grenfell Crescent 
Ottawa. Ontario K2G OG3 
Tel: (613) 226-2365 
TELEX: 053-4585 
Multilek, Inc. 
Toronto 

Tel: (416) 245-6422 
Multilek. Inc. 
Montreal 

Tel: (514) 481-1350 



'Field application location 

tThese representatives do not offer Intel Components, 
only boards and systems. 

98-01014-01 
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Tel: (408) 987-8080 
TWX: 910-338-0026 
TELEX: 34-6372 



ALABAMA 

tHamilton/Avnet Electronics 
4692 Commercial Drive N.W. 
Hunlsville 35805 
Tel: (205) 837-7210 
Pioneer 

1207 Putman Drive NW 
Huntsville 35805 
Tel: (205) 837-9033 
TWX: 810-726-2197 

ARIZONA 

tHamilton/Avnet Electronics 
2615 South 21st Street 
Phoenix 85034 
Tel: (602) 275-7851 
tLiberty/Arizona 
8155 N. 24th Avenue 
Phoenix 85021 
Tel: (602) 249-2232 
TWX: 910-951-4282 

CALIFORNIA 

tAvnet Electronics 

350 McCormick Avenue 

Costa Mesa 92626 

Tel: (714) 754-6111 

TWX: 910-595-1928 

Hamilton/Avnet 

1 1 75 Bordeaux Dr. 

Sunnyvale 94086 

Tel: (4081 743-3300 

TWX; 910-339-9332 

tHamilton/Avnet Electronics 

8917 Complex Drive 

San Diego 92123 

Tel: (714) 279-2421 

TWX: 910-335-1216 

Hamilton/Avnet 

10912 W. Washington Blvd. 

Culver Citv 90230 

Tel: (213) 558-2809 (2665) 

TWX: 91 0-340-6364 or 7073 

tHamilton Electro Sales 

10912 W. Washington Boulevard 

Culver City 90230 

Tel: (213) 558-2121 

tLiberty Electronics 

124 Maryland Street 

El Segundo 90245 

Tel: (213) 322-3826 

TWX: 910-348-7140 or 7111 

tLiberty/San Diego 

9525 Chesapeake Dr. 

San Diego 92123 

Tel: (714) 565-9171 

TWX: 910-333-1590 

tWyle/Elmar 

3000 Bowers Avenue 

Santa Clara 95052 

Tel: (408) 727-2500 

TWX: 910-338-0451 or 0296 

Hamilton/Avnet Electronics 

17312 Eastman Street 

Irvine 92714 

Tel: (714) 979-6864 

COLORADO 
?Wyle/Elmar/Denver 
6777 E. 50th Avenue 
Commerce City 80022 
Tel: (303) 287-9611 
TWX: 910-931-0510 
tHamilton/Avnet Electronics 
5921 No. Broadway 
Denver 80216 
Tel: (303) 534-1212 
TWX: 910-931-0510 

CONNECTICUT 

t Cramer/Connecticut 

P.O. Box 5003 

12 Beaumont Road 

Wallingford 06492 

Tel: (203) 265-7741 

TWX: 710-476-0162 

tHamilton/Avnet Electronics 

643 Danbury Road 

Georoetown 06829 

Tel: (203) 762-0361 

tHarvey Electronics 
112 Main Street 
Norwalk 06851 
Tel: (203) 853-1515 
TWX: 710-468-3373 



FLORIDA 
Arrow Electronics 
1001 N.W. 62nd Street 
Suite 108 

Ft. Lauderdale 33309 

Tel: (305) 776-7790 

Arrow Electronics 

1 1 5 Palm Bay Road, NW 

Suite 10, Bldg. 200 

Palm Bay 32905 

Tel: (305) 725-1480 

TWX: 510-959-6337 

tHamilton/Avnet Electronics 

6800 Northwest 20th Ave. 

Ft. Lauderdale 33309 

Tel: (305) 971-2900 

TWX: 510-955-3097 

tPioneer 

6220 S. Orange Blossom Trail 

Suite 412 

Orlando 32809 

Tel: (305) 859-3600 

TWX: 810-850-0177 

Hamilton/Avnet 

3197 Tech. Drive N. 

St. Petersburg 33702 

Tel: (813) 576-3930 

TWX: 810-863-0374 

GEORGIA 

Arrow Electronics 

3406 Oak Cliff Road 

Doraville 30340 

Tel: (404) 455-4054 

TWX: 810-757-4213 

tHamilton/Avnet Electronics 

6700 1-85 Access Road, #11 

Suite IE 

Norcross 30071 

Tel: (404) 448-0800 

ILLINOIS 

Arrow Electronics 

492 Lunt Avenue 

P.O. Box 94248 

Schaumburg 60193 

Tel: (312)893-9420 

TWX: 910-222-1807 

tHamilton/Avnet Electronics 

3901 No. 25th Ave. 

Schiller Park 60176 

Tel: (312) 678-6310 

TWX: 91 0-227-0060 

Pioneer/Chicago 

151 1 Carmen Drive 

Elk Grove 60006 

Tel: (312) 437-9680 

TWX: 910-222-1834 

INDIANA 
tPioneer/fndiana 
6408 Castleplace Drive 
Indianapolis 46250 
Tel: (317) 849-7300 
TWX: 810-260-1794 

KANSAS 

tHamilton/Avnet Electronics 
9219Quivira Road 
Overland Park 66215 
Tel: (913)888-8900 

MARYLAND 
tHamilton Avnet 
P.O. BOX 647, 
BWI Airport 
7235 Standard Drive 
Hanover 21076 
Tel: (301) 796-5684 
TWX: 710-862-1861 
tPioneer/Washington 
9100 Gaither Road 
Gaithersburg 20760 
Tel: (301) 948-0710 
TWX. 710-828-0545 

MASSACHUSETTS 
tCramer Electronics Inc. 
85 Wells Avenue 
Newton 02159 
Tel: (617) 969-7700 



MASSACHUSETTS (continued) 
fHamilton/Avnet Electronics 
50 Tower Office Park 
Woburn 01801 
Tel: (61 7) 935-9700 
Harvey/Boston 

44 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-9200 

MICHIGAN 

fArrow Electronics 

3921 Varsity Road 

Ann Arbor 48140 

Tel: (313) 971-8220 

TWX: 810-223-6020 

tPioneer/ Michigan 

13485 Stamford 

Livonia 48150 

Tel: (313) 525-1800 

TWX: 810-242-3271 

tHamilton/Avnet Electronics 

32487 Schoolcraft Road 

Livonia 481 50 

Tel: (313) 522-4700 

TWX: 810-242-8775 

MINNESOTA 

flndustrial Components 

5229 Edina Industrial Blvd 

Minneapolis 55435 

Tel: (612) 831-2666 

TWX: 910-576-3153 

Arrow Electronics 

5251 73rd Street 

Edina 55435 

Tel: (612) 830-1800 

TWX: 910-576-2726 

tHamilton/Avnet Electronics 

7449 Cahil! Road 

Edina 55435 

Tel: (612) 941-3801 

TWX: 910-576-2720 

MISSOURI 

tHamilton/Avnet Electronics 
396 Brookes Drive 
Hazelwood 63042 
Tel: (314) 731-1144 
TWX: 910-762-0606 

NEW JERSEY 
Arrow/Philadelphia 
Pleasant Valley 
Moorestown 08057 
Tel: (215) 928-1800 
TWX: 710-897-0829 
Arrow Electronics 
285 Midland Avenue 
Saddlebrook 07662 
Tel: (201)797-5800 
TWX: 710-988-2206 
Hamilton/Avnet 
10 Industrial 
Fairfield 07006 
Tel: (201)575-3390 
TWX: 710-734-4338 
fHarvey Electronics 

45 Route 46 
Pinebrook 07058 
Tel: (201) 227-1262 
TWX: 710-734-4382 
tHamilton/Avnet Electronics 
1 Keystone Ave. 

Cherry Hill 08003 
Tel: (609) 424-0100 
TWX: 710-897-1405 

NEW MEXICO 
tAlliance Electronics Inc 
11721 Central Ave. 
Albuquerque 87126 
Tel: (5051 292-3360 
TWX; 910-989-1151 
tHamilton/Avnet Electronics 
2524 Baylor Drive. S.E. 
Albuquerque 87119 
Tel (505) 765-1500 



tMicrocomputer System Technical Demonstrator Centers 
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3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-8080 
TWX: 910-338-0026 
TELEX: 34-6372 



NEW YORK 

Harvey Electronics 

P.O. Box 1208 

Binghampton 13902 

Tel: (607)748-8211 

TWX: 510-252-0893 

Arrow Electronics 

900 Broad Hollow Road 

Farmingdale 1 1 735 

Tel: (516) 694-6800 

TWX: 510-224-6494 

f Cramer/Rochester 

3000 South Winton Road 

Rochester 14623 

Tel: (716) 275-0300 

TWX: 910-338-0026 

fHamilton/Avnet Electronics 

167 Clay Road 

Rochester 14623 

Tel: (716) 442-7820 

TWX: 910-340-6364 

tCramer/Syracuse 

7705 Maltlage Drive 

Liverpool 13088 

Tel: (315) 652-1000 

TWX: 710-545-0230 

Arrow Electronics 

399 Conklin Street 

Farmingdale 11735 

Tel: (516) 694-6800 

TWX: 510-224-6494 

tHamilton/Avnet Electronics 
1 6 Corporate Circle 
E. Syracuse 13057 
Tel: (315) 437-2641 
tHamilton/Avnet Electronics 
70 State Street 
Westbury, LI. 11590 
Tel: (516) 545-6000 
TWX: 510-252-0893 

tHarvey Electronics 
60 Crosswavs Park West 
Woodbury 11797 
Tel: (516) 921-8700 
TWX: 510-221-2184 
Harvey/Rochester 
1 Riverton Wav 
West Henrietta'14586 
Tel: (716) 334-5920 

NORTH CAROLINA 

Pioneer/Carolina 

106 Industrial Ave. 

Greensboro 27406 

Tel: (919) 273-4441 

TWX: 510-925-1114 

tHamilton/Avnet Electronics 

2803 Industrial Drive 

Raleigh 27609 

Tel: (919) 829-8030 

Arrow Electronics 

P.O. Box 989 

Kernersville 27284 

Tel: (919) 996-2039 

TWX: 510-922-4765 

OHIO 

Arrow Electronics 

3100 Plainfield Road 

Kettering 45432 

Tel: (513) 253-9176 

TWX: 810-459-1611 

Arrow Electronics 

6238 Cochran Rd. 

Solon 44139 

Tel: (216) 248-3990 

fHamilton/Avnet Electronics 

954 Senate Drive 

Dayton 45459 

Tel: (513) 433-0610 

TWX: 910-340-2531 

f Pioneer/Dayton 

1900 Troy Street 

Dayton 45404 

Tel: (513) 236-9900 

TWX: 810-459-1622 

Arrow Electronics 

10 Knollcrest Dr. 

Reading 44139 

Tel: (513) 761-5432 

TWX: 810-461-2670 
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OHIO (continued) 

f Pioneer/Cleveland 
4800 E. 131st Street 
Cleveland 44105 
Tel: (216) 587-3600 
TWX: 810-422-2210 
THamilton/Avnet Electronics 
4588 Emory Industrial Parkway 
Warrensville Heights 44128 
Tel: (216) 831-3500 

OKLAHOMA 

fComponents Specialties, Inc. 

7920 E. 40th Street 

Tulsa 74145 

Tel: (918) 664-2820 

TWX: 910-845-2215 

OREGON 

tAlmac/Stroum Electronics 
8022 S.W. Nimbos, Bldg. 7 
Beaverton 97005 
Tel: (503) 641-9070 

PENNSYLVANIA 
Arrow/Pittsburgh 

4297 Greensberg Pike 
Suite 31 14 
Pittsburgh 15221 
Tel: (412) 351-4000 
Pioneer/Pittsburgh 
560 Alpha Drive 
Pittsburgh 15238 
Tel: (412) 782-2300 
TWX: 710-795-3122 
Pioneer/Delaware Valley 
141 Gibraltar Road 
Horsham 19044 
Tel: (215) 674-4000 
TWX: 51 0-665-6778 

TENNESSEE 

Arrow/Knoxville 

P.O. Box 129 

W. Andrew Johnson Hwv. 

Taibott 37677 

Tel: (615) 587-2137 

TEXAS 

Component Specialties Inc 

8222 Jamestown Drive 

Suite 115 

Austin 78758 

Tel: (512) 837-8922 

TWX: 910-874-1320 

Hamilton/ Avnet 

10508A Boyer Blvd 

Austin 78757 

Tel. (512) 837-8911 

tHamilton/Avnet Electronics 

4445 Sigma Road 

Dallas 75240 

Tel: (214) 661-8661 

TWX: 910-860-5371 

tHamilton/Avnet Electronics 

3939 Ann Arbor 

Houston 77063 

Tel: (713) 780-1771 

tComponent Specialties, Inc. 

10807 Shady Trail, Suite 101 

Dallas 75220 

Tel: (214) 357-6511 

TWX: 910-861-4999 

tComponent Specialties, Inc. 

8585 Commerce Park Drive, Suite 590 

Houston 77036 

Tel: 17131 771-7237 

TWX: 910-881-2422 

Arrow Electronics 

13715 Gamma Road 

Dallas 75234 

Tel: (214) 386-7500 

TWX: 910-861-5495 

UTAH 

tHamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, 84119 
Tel: (801) 972-2800 

WASHINGTON 
tHamilton/Avnet Electronics 
14212 N.E. 21st 
Bellevue 98005 
Tel: (206) 746-8750 



WASHINGTON (conlinued) 

tAlmac/Stroum Electronics 
5811 Sixth Ave. South 
Seattle 98108 
Tel: (206) 763-2300 
TWX: 910-444-2067 
tLiberty Electronics 
1750 132nd Avenue NE 
Bellevue 98005 
Tel; (206) 453-8300 
TWX: 910-443-2526 

WISCONSIN 
Arrow Electronics 
434 W. Rausson Avenue 
Oak Creek 53154 
Tel: (414) 764-6600 
TWX: 910-338-0026 
fHamilton/Avnet 
2975 Moorland Road 
New Berlin 53151 
Tel: (414) 784-4510 
TWX: 910-262-1182 



CANADA 

ALBERTA 

tL. A. Varah Ltd 
4742 14th Street N.E 
Calgary T2E 6L7 
Tel: (403) 230-1235 
TWX: 018-258-97 

BRITISH COLUMBIA 
IL.A. Varah Ltd. 
2077 Alberta Street 
Vancouver V5Y 1C4 
Tel: (604)873-3211 
TWX: 610-929-1068 
Zentronics 
550 Cambie St. 
Vancouver V6B 2N7 
Tel: (604) 688-2533 
TWX: 04-5077-89 

MANITOBA 
L. A. Varah 

1-1832 King Edward Street 
Winnipeg R2R ON1 
Tel; (204) 633-6190 
TWX: 07-55-365 

ONTARIO 

fL.A. Varah, Ltd. 

505 Kenora Avenue 

Hamilton L8E-3P2 

Tel: (416) 561-9311 

TWX: 061-8349 

fHamilton/Avnet Electronics 

3688 Nashua Drive, Units G & H 

Mississauga L4V IM5 

Tel: (416) 677-7432 

TWX: 610-492-8860 

tHamilton/Avnet Electronics 

i i 3 5 Courtwood Cresc, 

Ottawa K2C 3J2 

Tel: (613) 226-1700 

fZentronics 

141 Catherine Street 

Ottawa. Ontario K2P 1C3 

Tel; (61 '3) 238-6411 

TWX: 053-3636 

fZentronics 

1 355 Meyerside Drive 

Mississauga, Ontario L5T IC9 

Tel: (416) 676-9000 

Telex: 06-983-657 

QUEBEC 

fHamilton/Avnet Electronics 

2670 Paulus Street 

St. Laurent H4S 1G2 

Tel: (514) 331-6443 

TWX: 610-421-3731 

Zentronics 

5010 Pare Street 

Montreal H4P 1P3 

Tel: (514) 735-5361 

TWX: 05-827-535 



tMicrocomputer System Technical Demonstrator Centers 
98-01014-01 



INTERNATIONAL SALES AND MARKETING OFFICES 



3065 Bowers Avenue 

Santa Clara, California 95051 

Tel (408) 987-6080 
TWX: 910-338-0026 
TELEX: 34-6372 



EUROPEAN MARKETING OFFICES 

BELGIUM 

Intel International 

Rue du Moulin- a Papier 51 

Boite 1 

8-1 160 Brussels 
Tef (021 660 30 10 
TELEX: 24814 

DENMARK 
Intel Denmark A/S* 
Lyrtgbyve/ 32 2nd Floor 
DK-2100 Copenhagen Easi 
Tel: (01) 18 20 00 
TELEX: 19567 

FINLAND 

Intel Scandinavia 

Seninerikuja 3 

SF -Q04QQ Helsinki 40 

Tel: (0) 556531 

TELEX: 123332 

FRANCE 

Inlel Corporation, S A RL ' 
5 Place de la Balance 
Si ic 223 

94528 Rungis Cedex 
Tel: (01) 687 22 21 
TELEX' 270475 



GERMANY 

Intel Semiconductor GmbH' 

Seidlsirasse 27 

8000 Muenchen 2 

Tel: (089) 53 891 

TELEX. 523 177 

Inlel Semiconductor GmbH 

Abraham Lincoln- Strasse- 30 

6200 Wiesbaden 1 

Tel: (06121) 74855 

TELEX 04186183 

Intel Semiconductor GmbH 

Wernerstrasse 67 

P.O. Box 1460 

7012 Fellbach 

Tel: (071 If 580082 

TELEX: 7254826 

Intel Semiconductor GmbH 

Hindenburger Strssse 28/29 

3000 Hannover 

Tel; (0511) 852051 

TELEX: 923625 

ISRAEL 

Inlel Semiconductor Ltd.' 

P O. Box 2404 

Haifa 

Tel; 972/452 4261 
TELEX. 92246511 

ITALY 

Intel Corporation Italia s.p.a 
Corso Sempione 39 
I-2G14& Milano 
Tel; 2/34.93287 
TELEX: 311271 



INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 



ARGENTINA 
Micro Sislema$ S.A. 
9 De Julio 561 
Cordoba 

Tel: 54-51 32-880 
TELEX 51637 BICCQ 

AUSTRALIA 

A J F, Sysiems a Components Pty Lttj 
Corporate Headquarters 
44 Prosp&ct Ro. 
Pros pect 

South Australia 5082 

Tel 269-1244 

TELEX: 82635 

Warburtun Franki 

Corporate Headquarters 

372 Eastern Valley Way 

Chatswood. New South Wales 2067 

TeL 407-3261 

TELEX' AA 21299 

AUSTRIA 

Bacher Elektronische Geraete GmbH 

Rotenmulgass& 26 

A 1120 Vienna 

Tel (0222) 83 63 96 

TELEX. (01) 1532 

Rekirsch Elektrpnik Geraete GmbH 
Lichtensipinslrssse 97 
A1090 Vienna 
Tel (2221 347646 
TELEX: 74759 

BELGIUM 

Inelco Belgium S-A 
Avenue Vai Duchesse,3 
B-1 160 Brussels 
Tel. (021 660 00 12 
TELEX: 25441 

BRAZIL 
Icotrort S A. 

05110-Av Mutinga 3650 
6 Andar 

Piriluba-Sao Paulo 

Tel 261-0211 

TELEX 10111 222 ICO BR 

COLOMBIA 

International Computer Machines 
Adpo AefQQ 19403 
Bogota 1 
Tel 232-6635 
TELEX. 43439 

DENMARK 

Lyngso Komponent f& 
Ostmarkeni 4 
DK-2B6D Soborg 
Tel (011 67 00 77 
TELEX: 22990 

Scandinavian Semiconductor 
Supply A/S 
Nannasgade 18 
DK-2200 Copenhagen N 
Tel (01) 83 50 90 
TELEX: 19037 

FINLAND 

Oy Firiironic AS 

Meikonkaiu 24 A 

SF 00210 

Helsinki 21 

Tel 0-69? 6022 

TELEX 124 224 FtrOH SF 

FRANCE 
Ceidis S A. 

53. Rue Charles Frerot 

94250 Gentilly 

Tel (1) 561 00 20 

TELEX: 200 485 F 

Melralogie* 

La Tour d'Asnleres 

4 r Avenue Laurent Cely 

92606-Asnieres 

Tel 791 44 44 

TELEX61 1 448 F 

Melrologie 

36 Rue Tronchet 

690Q& Lyon 

Tel (78) 89 35-65 

Tekelec AirtroniC* 

Cite dee Bruyeres 

Rue Carle Vernet 

92310 Sevres 

Tel: (1) 027 75 35 

TELEX: 204552 



Tekelec Ai'lronic 

75 Rue Balaille 

69008 Lyon 

Tel; (78)-74-37-40 

TELEX 370 481 F 

Tekelec Airironic 

Pare Induslriel Bersol 

Voi'e Rgmaine 

33600 Peyssac 

Tel: (56) 45 32-27 

TELEX. 570 264 F 

Tekelec AirtroniC 

Allee des Uias 

13100 Aix en Provence 

Tel: (42) 27-66-45 

TELEX. 420 586 F 

Tekelec Airironic 

8 Rue de I'Urtrversite 

67000 Strasbourg 

Tel: (86) 35-69-22 

TELEX. 880 765 F 

Tekelec Airironic 

281 Route d'Espagne 

31076 Toulouse 

Tel: (611-40-24-90/40-38-77 

GERMANY 

Electronic 2000 Vertrieb$ GmbH 

Neumgrkter Strasse 75 

D-8000 Muencheni 80 

Tei (069) 434061 

TELEX: 522561 

Jermyn GmbH 

Postfach 1160 

D-6277Camberg 

Tel l06434> 231 

TELEX: 484426 

Kontron Eleklronik Gmbh 

Bres'auerstrasse 2 

8057 Echling B 

D-80D0 Muncben 

Tel: (89) 319.011 

TELEX. 522122 

Alfred Neye Enatecrnik GmbH 

Scbiilerstrasse 14 

D-2Q85 Quickborn-Hamburg 

Tel: (04106) 6121 

TELEX: 02-13590 

HONC KONG 

Schmidt 4 Co. 

28/F Wing on Center 

Connaught Road 

Hong Kong 

Tel: 5-455-644 

TELEX: 74766 Schmc Hx 

INDIA 

r/icronic Devices 

104/109C, N'rmaf Industrial Estate 
Sion (E) 

Bombay 400022, India 
Tel: 466-170 

TELEX: 011-5947 MDEV IN 
ISRAEL 

Eastronics Ltd." 
1 1 Rozanis- Street 
P.O. Box 39300 
Tel-Aviv 61390 
Tef 475151 
TELEX: 33638 

ITALY 

Eledra3S S.P.A. 1 
Viale Elve^ia, 1& 
20154 Milan. 
Tel: 318 54 41 
TELEX. 39332 
Eledra 3S S.P.A.' 
Via Paolo Gaidano, 141 D 
10137 Torino 

TEL: (01 1 13097097 - 30 97 114 

TELEX 210632 

Eledra 3S S.P.A. 

Via Zaccharini Alvisi 6 

40100 Bologna 

Tel. (051) 307781 

Eledra 3S S P.A ' 

Via Giuseppe Valmarana, 63 

00139 Rome. Italy 

Tel: (06) 81 27 290-81 27 324 

TELEX: 612051 



NETHERLANDS 

Inlel Semiconductor Nederland E 

Comelongebouw 

Westblaak106 

3012 Km Rotterdam 

Tet (10) 149122 

TELEX: 22283 

NORWAY 

Intel Scandinavia A/S 
PO Box 158 
N-2040 

Klofia, Norway 
Tef 47 2/981068 
TELEX 18018 

SWEDEN 
Inlel Sweden AB' 
Box 20092 
Enighetsvagon, 5 
S-16120 Brornma 
Tel: (08) 98 53 90 
TELEX: 12261 

SWITZERLAND 

Intel Semiconductor AG 

Forc^astrassfr 95 

CH 8032 Zurich 

Tei 1-55 45 02 

TELEX. 557 89 ich ch 



JAPAN 

Asahi Electronics Co Ltd 
KMM Blrjg. Room 407 
2-14-1 Asano, Kokura 
Kita-Ku, Kitokyushu City 802 

Tel: (093) 511-6471 
TELEX: AECKY 7126-16 
Harnilton-Avnet Electronics Japan 
LTD 

YU and YOU Bidg 1-4 Horidome-ChQ 

Nihrjr>bashi 

Tel: (03) 662-9911 

TELEX: 2523774 

Nippon Micro Computer Ca. Ltd 

Mutsumi Bidg 4-5-21 Kojimachi 

Chjyoda-ku Tokyo 102 

Tel. (03) 230-0041 

Ryoyo Electric Corp 

Koriwa Bidg. 

1-12-22, Tsukiji. 1-Chrjme 
Cnuo-Ku, Tokyo 104 
Tel: (03) 543-7711 
Tokyo Electron Labs, Inc. 
Nu. 1 Higashikata-f/achi 
MirJori-Ku, Yokohama 226 
Tef (045) 471-8831 
TELEX: 781-4773 

KOREA 
Koram Digital 
Room 411 Anil Bidg 
49-4 2-GA Hoehyun-Dong 
Chung-Ku Seoul 
Tel: 23-9123 

TELEX. HANSINT K23542 
LeewQorJ International, Inc, 
C.P.O. Bqx 4046 
112-25, Sokong-Dong 
Chung-Ku, Seoul 100 
Tel: 28-5927 

CABLE: "LEEWOOD" Seoul 
MEXICO 

Proveedora Electronica S.A 
(PROESA) 

Prol. Moctezuma Ote. 24 
Col. Romero de Terreros 
Apdo. Postal 21-139 
Mexico 21, D.F. 
Tel: 554 8300 

TELEX: 017-72402 SAULME 

NETHERLANDS 

Inelco Nelher. Comp Sys. BV 

Turlstekerstraat 63 

Aalsmeer 1431 GD 

Tel: (2977) 28655 

TELEX 14693 

Koning 4 Hgrtman 

Koperwerf 30 

2544 EN Den Haag 

Holland 

Tel: (70) 210.101 
TELEX. 31528 

NEW ZEALAND 

W. K. McLean Ltd. 

103-5 Felton Mathew Avenue 

Glenn Innes, Auckland, 6 

Tel: 567-037 

TELEX: NZ2763 KOSFY 

NORWAY 

NordiSk eiektronik (Norgw) A/S 
Postoffice Bar 122 
Smedsvingen 4 
1364Hvatstad 
Tel 02 78 62 10 
TELEX 17546 

PORTUGAL 
Ditram 

Componertles E Electronica LDA 
Av. Miguel Bombarda, 133 
Lisboa 1 

Tel (19? 545313 
TELEX: 14347 

SINGAPORE. 

General Engineers Associates 
BIK 3 f 1003-1008, 10th Floor 
P.S.A. Multi-Slorey Complex 
Telok Blanaah/Pasir Panjang 
Singapore 5 
Tel 271-3163 

TELEX RS239$7 GENEnCO 



UNITED KINGDOM 

Inlel Corporation (U K ) Ltd." 

eroadfielcf House 

4 Between Towns Road 
Cowley. Oxford OX4 3NB 
Tel. 108651 77 14 31 
TELEX: 837203 

Intel corporation {U.K.) Lid 

5 Hospital Street 
Nanlwich, Cheshire CW5 5RE 
Tel: 10270) 62 65 60 
TELEX 36620 



ORIENT MARKETING OFFIC 

JAPAN 

Intel Japan K K ' 

Flower Hill-Shinmachi East Bidg. 

1-23-9, Shinmachi. Setagaya-ku 

Tokyo 154 

Tel (03) 426-9261 

TELEX. 781-28426 

HONG KONG 

Intel Trading Corporator) 

99-105 Des Voeun Rd., Central 

18F. Unit B 

Hong Kong 

Tel: 852-5-450-847 

TELEX: 63369 



SOUTH AFRICA 

Electronic Building Elements 

Pine Square 

1&th street 

Hazelwood. Pretoria 

TqI (12) 789 221 

TELEX: 30161SA 

SPAIN 
Interlace' 

Ronda San Pedro 22 
Barcelona 10 
Tel: 3/301 7851 
TELEX 51508 IFCE E 
Interface 

Av, Generalising 51 9 

E-Madrid 16 

Tel: 456 3151 

Interface 

Calle Bailen 9 

Appt 7 

Bilbao 

Tel: 4/415-0893 

ITT SESA 

Miguel Angel 16 

Madrid 10 

Tel: (1) 4190957 

TELEX: 27707/27461 

SWEDEN 
Bockstrom Gosta 
Box 12009 
10221 Stockholm 
Tel: (08) 541 080 
TfcL EX; 10135 
Nordisk Electronik AB 
Box 27301 
S-10254 Stockholm 
Tel: (08} 635040 
TELEX 10547 

SWITZERLAND 
frcdustrade AG 
Gemsenstrasse 2 
PoSlCheckSO ■ 21190 
CH-8Q2T Zurich 
Tel: (01i60 22 30 
TELEX: 56788 

TAIWAN 

Taiwan Automation. Co ' 
2nd Floor 

224 Nanking East Road 

Section 3 

Taipei 

Tel 771-0940 

TELEX 1 1942 TAIAUTQ 

UNITED KINGDOM 

G.E.C. Semiconductors Ltd. 

East Lane 

North Wembley 

Middlesex HA9 7PP 

Tel: (01) 904-9303/908-4111 

TELEX: 28617 

Jermyn Industries 

Vesiry Estate 

Sevenoaks, Kent 

Tel: (0732) 501 44 

TELEX: 95142 

Rapid Recall, Ltd. 

6 Sohtf Will? Ind, Park 

Woburn Green 

Bucks, England 

Tel. 162851 24961 

TELEX: 849439 

Sinlrpm Electronics Lid * 

Arkwright Road 2 

Reading, Berkshire RG2 QLS 

Tel; 107341 85464 

TELEX. 647395 

VENEZUELA 

Componentes y Circuits 

ElectronicQs TTLCA C A 
Apartado 3223 
Caracas 101 
Tef 239-0820 

TELEX: 21795 TELETIPOS 



Field Application Location 
98-01014-01 
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